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FROM THE 
MANY... 


uN Experts in many varied 


elds combine to make 


ENGINEERING 





PURCHASING 





Economic Analyses 


Process Design SCHEDULING 


Badger one skilled, effective 


Knowledge of ea — ° of 

itegratead OrganiZation, 
Corrosion Problems seine inate 5 . . 
When you employ Badger 


Mechanical Design 





you receive the benefits of 
| @evalineltimelate, ‘ ‘ 

| EXPEDITING many separate specialist 
Taraaaelantsialienileya 


services combined under a 


Test releliiare poe 
| single responsibility. 
Estimating ia 
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Betting in Badger offers you all these 


skills in one organization 
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and under one responsibility 
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for the design, engineering 
and construction of any type 


Re} ole} an c= (eh ilelats 


of process plant for the 


Field Construction petroleum, chemical and 


Initial Plant Operation petro-chemical industries— 


anywhere in the world. 


Intimate Knowledge of 
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Developments 


INITIAL OPERATICN 





A SUBSIDIARY OF STONE & WEBSTER, 


BOSTON 14 - NEW YORK 
PARIS - LONDON sussioiary COMPANIES 


Process Engineers and Cénstructors for the Petroleum, Chemical and Petro-Chemical Industrie: 


























IF LES ZETTERBERG’S 12-year-old son Robert saw 
these giant circuit breakers in action, he’d ask 
questions. But he couldn’t stump his father who 
has learned plenty during his 31 years at Norton 
where more than half of his associates have been 
in the Norton family for more than 10 years. 


"WHAT ARE THOSE FIREWORKS, DAD?" 


‘Powerful sparks, son, from high voltage electricity controlled by circuit 
breakers. And speaking of controlling electrical performance, Robert, 
Norton has a hand in that, too, all the way from powerhouse to our kitchen. 


“MAKING GENERATOR SHAFTS TRUE 
with Norton grinders and grinding 
wheels helps get electricity off to a 
good start. The same quality-lifting 
Norton touch also improves vital parts 


“FINISHING DELICATE PARTS of appli- 
ances is a quality job done by Norton 
tumbling abrasives. Dies and molds 
that form such parts are made better 
by Norton abrasives. Heating units of 


ranges, too, are more efficient because 


of meters... big ones in factories... I 
of a Norton insulating refractory. 


smaller ones in homes. 


“THOSE ARE JUST A FEW OF THE WAYS, ROBERT, by which Norton, 
world’s largest manufacturer of abrasives, helps electrical products give 
better service. Countless other products, too, owe a lot to Norton.” 








WNORTONP 


TRADE MARK REG. U. S&S. PAT. OFF 


Gilaking better products to make other products better 
ABRASIVES & GRINDING wuens (6) ousrones gS? aneasive PAPER & sume 





{ ml 
Saee GRINDING & LAPPING MACHINES LABELING MACHINES NON-SLIP FLOORING 


oo 
REFRACTORIES & POROUS MEDIUMS BORON CARBIDE PRODUCTS 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. 1S A DIVISION OF NORTON COMPANY 
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In project eng 


neering 


look to these Lummus men for worldwide performance 





| The Lummus man engaged in project engineer- 


ing has a well diversified back- 
ground of practical experience. Directly from a mechanical course 
at college, he entered the petroleum field and acquired his early 
experience with an oil company, either in the Engineering Depart- 
ment or in the Operating Department. He joined Lummus approxi- 
mately 15 years ago, where his experience was extended covering all 
phases of engineering from laboratory, through design and planning 
to actual field construction. Keeping abreast of developments, he 
has maintained his standing as a licensed professional Engineer. 





In his wide field of project engineering are included many of the 
world’s outstanding refinery installations as well as petroleum chemi- 
cal units. 


The Lummus Project Engineer is “at home” with operations in for- 
eign fields. He has a broad knowledge of the unique problems en- 
countered in Europe, the Near East, India, the Orient, Latin America, 
and Canada, as well as in the U. S. A. Project Construction in iso- 
lated locations presents unusual difficulties in connection with prob- 
lems of water supply, water disposal, housing facilities, personnel, 
etc., problems which the Lummus Engineer has handled successfully. 
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Your Project at Lummus will receive the attention of those Engineers 
whose experience will best fulfill your specific needs. Frequent requests 
by customers for reassignment of the same Engineers for “‘repeat’’ jobs 
is the best evidence of their competence. 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 
Société Francaise des Techniq Lummus 
Rue Cambon, Paris ler, France 
Anéni Vv | Lummus — Edificio ‘‘Las Gradillas” 
Esquina Las Gradillas, Caracas, Venezuela 
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carbon black saves yoy money 


Perhaps you didn’t know that 

there are 3 to 4 pounds or more 

of carbon black in every 

rubber tire you see. That carbon 
SSSSESS black content, costing less than 40¢, 
SSSS$ISHM is estimated to save you the 
expense of 3 or 4 new tires, or 
saves you and all other motorists 


more than $1,000,000,000 annually. 


CABOT CARBON BLACKS are 

used everywhere to lengthen tire 
life and increase mileage, for their 
uniform quality and superior perform- 
re , ance make rubber reinforcement 
Hbbegs: ply Ses dependable and complete. 
F You'll go far with CABOT CARBON 


BLACK along for the ride — 
3 or 4 times as far. 
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77 FRANKLIN STREET 
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Installgtion for small plants . . . 
pressure up to 150 psi . . . ca- 

pacity to 12,000 Ibs. of steam per 
| hr... adaptable to any fuel. 


Planning to buy BOILERS 


... this year 
... next year 





1 tolls, di i 


for and 
plants . . . pressure to 475 psi... 
capacity to 60,000 Ibs. of steam per 
hr ... suitable for any type of fuel. 









Installation for larger plants . . . pressure to 
1000 psi . . . temperature to 900 F . . . capacity 
to 350,000 Ibs. per hr . . . any fuel or type of 


firing . . . indoor or outdoor type construction. 
Installation for special conditions including very 
; ' . limited space . . . quick steaming (full capacity 
Sometime this year, or perhaps next, your company may decide to in 3 min.) . . . fully automatic operation . . . 
buy new boilers ... to replace obsolete units . . . to meet increasing capacity to 6000 Ibs. of steam per hr... pressure 
steam demands... or for a new plant. Whatever the time or circum- to 300 psi. Ideal for intermittent load. 


stances, here’s something it will pay you to remember. The operating 
cost of a boiler is a far more important consideration than its first 
cost. Why? Because the annual cost of fuel alone for the average 
boiler installation usually equals or exceeds the purchase price. 
And the normal life of a boiler should be 20 to 30 years, or longer. 


Obviously, then, the operating economies accruing from better 
design, construction or application, will quickly offset the difference 
between the cheapest boiler you can buy and the best the market 
affords. Here is one case where the old adage “the best is the 
cheapest” really applies. 


In addition to having installed thousands of industrial boilers... 
in every size category from less than 100 horsepower up... 
Combustion has designed and built many of the country’s largest 
utility power station boilers. And it is in this field —the manufac- 
turing of power on a large scale — that boiler design and construction 
are evaluated most critically and exhaustively. 


The fact that C-E Boilers have been selected to meet the exacting 
performance standards of so many of the nation’s largest utility 
power stations is evidence of the quality of design and construction 
you can expect to find in any boiler, large or small, that bears the 
Combustion nameplate. 


Our recommendations as to the most suitable type of boiler and 
firing equipment for the specific requirements of your next installa- 


tion are available to you and your consultants without obligation. COMBUSTION ENGINEERING — 
-383 
SUPERHEATER, INC. 


200 Madison Avenue + New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 
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EW machines, new methods and advancements 
in equipment engineering help industry in- 
crease production and lower costs. Here are new 
developments, recent installations by Allis-Chalmers 
for the crushing, cement and mining industries — 














electric power — food processing. They illustrate 

the breadth of this company’s service to all industry. LARGER CAPACITIES, BETTER CONTROL 
There are few products for American good living That's what the ore and rock products industries wanted — 
that are not processed at some point with the aid of and that’s what Allis-Chalmers now gives them in the new 


series of Hydrocone fine reduction crushers. Pushbutton con- 
trol of product size and automatic reset are among the fea- 
tures. Sizes up to 84” diameter cone and 17” feed. 


machinery built by Allis-Chalmers. 
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HIGH VOLTAGE [ " 
TRANSMISSION 


Allis-Chalmers built these un- 
usual 220,000 volt transform- 
ers for a big West Coast utility. 
They feature load ratio control 
on the low voltage (72,000 
volt) winding — and corona- 3%; 
free insulation offering excep- 
tional resistance to severe im- 
pulse voltages. 
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FIRST OF ITS KIND IN THE WORLD 


This new continuous solvent extraction plant daily recovers 
7¥2 tons of palatable, salable oil from rice bran. It was en- 
gineered oe <a by Allis-Chalmers for the American 
Rice Growers Co-operative Association of Houston, Texas.) 
Its owners expect it to pay for itself in a few years. 










Write for a free copy of the big illustrated 
ALLIS-CHALMERS ANNUAL Review for 1949, 
Address ALLIs-CHALMERS, 786 S. 70th St., 
Milwaukee, Wisconsin. 








Hydrocone is an Allis-Chalmers trademark. AC 


ALLIS-CHALMERS 
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+ «es NEW No. 10N 


Cutter and Tool 
‘ Grinding Machine 






UNIVERSAL 
or 


Plain 
Equipment 


If faster production through the use of modern produc- 
tion machines is putting a heavier burden on your tool- 
room, here’s a new way to offset it, The super-versatile 
No. 10 N with Universal equipment is especially designed 
for rapid, accurate toolroom work .. . light external and 
internal cylindrical grinding, surface grinding, as well as 
routine sharpening. Also available with plain equipment. 
Write for illustrated bulletin. Brown & Sharpe Mfg. Co., 
Providence 1, R. L., U. S. A. 


BROWN & SHARPE ” 








IT COUNTS 


Diefendorf Gears are “right 
on the job'’—cut to meet the 
exacting specifications of the 
customer. 


Design and engineering aid 

contract production 

. experimental develop- 
ment. 


Gears of all types . . . all 
sizes . . . all materials . . . 
produced to individual speci- 
fication only. 


DIEFENDORF GEAR 
CORPORATION 


920 West Belden Avenue 


Syracuse 1, New York 
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THE TABULAR VIEW 











International Bulldozing. — In an address before The 
M.I.T. Club of Chicago on April 27, Technology’s Presi- 
dent, James R. Kii1an, JR., took occasion to show how 
the Institute’s policies and activities were being influenced 
by that form of international bulldozing which is common- 
ly referred to as the cold war. The Review takes pleasure 
in presenting (page 429) to a larger audience, Dr. Killian’s 
statements on the new responsibilities of M.I.T. engen- 
dered by the present armed truce. President Killian has 
spent more than a quarter of a century at M.I.T. as stu- 
dent, as editor of The Review, as executive assistant to 
President Compton, and finally as successor to his former 
chief in holding the presidency of the Institute. 


Better Crops. — Urging that more attention be paid to 
the quality — as contrasted to the quantity — of feed crops, 
Wituu A. ALBREcHT foresees (page 432) a significant 
improvement ‘n the world’s food supply. Dr. Albrecht 
(A.B., 1911; M.S., 1915; Ph.D., 1919) is a graduate of 
the University of Illinois and has taught soil science since 
1916 at the University of Missouri, College of Agriculture, 
where, since 1938, he has been chairman of the Depart- 
ment of Soils. He is consulting editor of Soil Science and 
Scientific Monthly, and a member of numerous societies 
dealing with soil and agronomy. 


Federation of Democracies. — JoHN B. Rar, Associate 
Professor of History at the Institute, and coauthor of The 
United States in World History (with Thomas H. D. 
Mahoney, Assistant Professor of History at M.I.T.) pre- 
sents the case (page 437) for world peace through a federa- 
tion of nations in North America and Western Europe. 
Dr. Rae is a graduate of Brown University (A.B., 1932; 
A.M., 1934; Ph.D., 1936) and spent a year each teaching 
history at Yale University, as Fellow of the Social Science 
Research Council, and as a staff member of the Brookings 
Institution. Between 1937 and 1939 he was assistant to 
the president of Brown University. Since 1939 he has 
taught history at M.I.T., becoming assistant professor in 
1943, and associate professor in 1947. 


Gyroscopes for Seasickness.— The considerable advances 
which have been made in our knowledge of control mech- 
anisms, coupled with superior instrumentalities for imple- 
menting control of mechanisms, is evidently leading to a 
resurgence of activity in stabilizing ship roll. Pau CoHEN, 
’35, recounts (page 439) some past successes and failures 
in keeping ships on an even keel, and acquaints Review 
readers with the probable trend of future developments. 
Since his graduation from the Institute, Mr. Cohen has 
practiced mechanical engineering at the United Shoe 
Machinery Corporation and more recently at the Sperry 
Gyroscope Company, Inc. For more than a decade, Mr. 
Cohen has also found time to serve as one of The Review’s 
most active editorial associates. 


Wild Life Goes to College. — With a change only in the 
page number, we quote from the Tabular View for April, 
1943: “Spring’s coming on brings with it manifold interests 
for the observant. One of these is recounted for The Review 
(page 442) by Cuarzes H. Bake, ’24, Associate Professor 
of Zoology at the Institute, whose Thoreauvian cast of 
mind fits him well for the undertaking.” In his current 
article, Dr. Blake demonstrates that keen eyes can find 
interesting evidence of animal wild life within the shadow 
of the Institute’s great dome, and Henry B. Kane, ’24, aptly 
presents pictorial testimony of flora and fauna which may 
be found in the Great Court. 
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Blind man’s buff is an expensive game 
to play with alloy steels. It is safer to 
go directly to the steel that will give the 
best performance at the lowest cost per 
finished part. 


Molybdenum steels have shown time and 
again that they will provide consistently 
good properties at surprisingly low cost. 
Even their impact strength is consistent 
because they are not temper brittle. 

Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
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MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 
Applied ultrasonic research and development 


Design and construction of scientific instruments 


to your performance specifications 


Complete engineering of original or unique electrical 
and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 


Telephone: CApitol 7-6990 “Cable Address MARHUB-Boston 


























BANKING 
CONNECTIONS 


HILE we are, of course, constantly looking 

for new business, it is never our intention 
to disturb satisfactory relations elsewhere. If, 
however, any change or increase in banking 
connections is contemplated, we would like 
very much to be kept in mind. We welcome op- 
portunities to discuss banking or trust matters 
at any time. 


STATE STREET TRUST COMPANY 
BOSTON, MASS. 
* Main Office: 
Corner State and Congress Streets 
Union Trust Office: 24 Federal Street 
* Copley Square Office: 581 Boylston Street 
* Massachusetts Ave. Office: 
Corner Massachusetts Avenue and Boylston Street 


* Night Depository service available 


MEMBER FEDERAL RESERVE SYSTEM 
MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


























MAIL RETURNS 








Satisfactory Exchange 


From Louis L. Coin, ’32: 

In these difficult dollar times, I managed to purloin a 
sawbuck to cover my contribution to the Alumni Fund 
for 1950-1951. 

I can assure you that I look forward to each issue of The 
Technology Review with the greatest pleasure, not only 
for its information about Technology but for the very 
excellent informative articles which are published each 
month. The Review is quite definitely a publication of 
distinction. My sincere congratulations to the Editorial 
Board and their associates. 

Portuguese, East Africa 


Omission Acknowledged 


From Artuur K. Hunt, ’85: 

I have several times seen and admired the original of 
the “Gloucester Fisherman” which was reproduced as the 
frontispiece in the March, 1950, issue of The Review. 

I think it would have been of interest if the name of the 
sculptor of the statue had been mentioned. 

Brookline 46, Mass. 

[As long as communications such as that printed above 
arrive in The Review Office, all is well with the editors. 
These epistles are indicative of a careful scrutiny of the 
pages of this alumni publication, and when stemming from 
long-time readers of The Review (Mr. Hunt is secretary 
of the Class of 1885) could serve as a pattern for more 
recent and newer readers of The Review. 

We hasten to add in this column the fact which was 
omitted in the March issue — that sculptor Leonard Craske 
created the famous statue of the “Gloucester Fisherman” 
which overlooks the harbor in Gloucester. The pen-and-ink 
drawing of the statue, printed in the March Review, was 
done by Sidney L. Kaye, ’30, and is one of a series of well- 
known New England scenes by Mr. Kaye. To those who 
were celebrating Boston’s Jubilee in May, and were not 
too exact in limiting Boston’s environs, the “Gloucester 
Fisherman” probably was a worthy destination. — Ed.] 
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U.S. Industrial 

Chemicals, Inc., 
Chicago 






What U. S. Industrial Chemicals said 
of our Service 


“You are to be complimented on bringing this job 
to practical completion in the six months since it 
particularly under the trying 
We salute your 


was started in July, 


conditions of material shortages. 


. . a ” 
organization as one that performs. 


W. J. BARNEY CORPORATION 


FOUNDED 1917 
101 PARK AVENUE, NEW YORK 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20 Vice President 
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The oscilloscope and oscillograph are used by Draper 
engineers to resolve the important functions of loom 
mechanisms. Valuable information is gathered from 
instantaneous power consumption curves and stress 
analysis curves. The sequence of events is determined 
to the smallest fraction of a second. Trial and error 
methods are eliminated when these two important OSCILLOGRAPH 
research instruments are used to explore the all-impor- RECORDER 
tant subject of loom timing. 


This is just another phase of Draper research. Our customers must be given better 
and better looms and mechanisms to combat the ever-narrowing margin of profit. 
Draper engineers are making this possible through the most intensive research. 


A Draper product is a proven product 


DRAPER CORPORATION 


Atlanta Ga. Hopedale , Massachusetts Spartanburg,S.C. 
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A SET OF 
LOW- PRESSURE TIRES. 
WHICH KIND 
00 YOU THINK / 
SHOULD BUY 7 









WELL, CAR MAKERS 
OUGHT TO KNOW -ANO THEY 
USE MORE 
GOODYEAR SUPER- CUSHIONS 
THAN ANY OTHER KINO. . 4 —— 
WF le P 












ANDO THE PUBLIC 
BUYS MORE 
GOODYEAR SUPER-CUSHIONS * 

700. DONT SEE . 
HOW YOU CAN MISS WITH 


super-cusnions! 











Here’s why leading car makers 
and the public prefer this great 
tire: It gives... 


ar , 4 a. 
A SOFTER RIDE! 
A SAFER RIDE! Super f by 


FEWER CAR REPAIRS! 


<u" GOODFYEAR 


More people ride on Goodyear Tires than on any other kind 





SUPER-CUSHION T.M.—THE GOODYEAR TIRE & RUBBER COMPANY. AKRON, OHIO 
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The Trend of Affairs 


Animal, Vegetable 


ccorDiNG to the familiar game, all things are classi- 
tied as either animal, mineral, or vegetable. The 
categories, animal and vegetable, constitute, in 
fact, a technically sound dichotomy of all living things 
because (except for a few intermediate lower forms) 
the biologist can classify any living organism as either 
an oulenal or a plant. Animals, as a rule, are c apable of 
spontaneous movement, show rapid motor response to 
stimulation, possess sensory and nervous organs, are 
strictly limited in size and form, do not contain cellu- 
lose or chlorophyll, and are incapable of photosyn- 
thesis. Plants in general are characterized by the con- 
verse or absence of these characteristics. 

The basis of the biological sciences is an under- 
standing of the behavior of the living cell. Funda- 
mental studies in this field are usually carried out with 
one-celled organisms, which consist of a single, un- 
differentiated cell that is completely exposed to experi- 
mentation and study, rather than being imbedded in 
extensively differentiated multicellular structures, as 
found in the higher plants or animals. Until recently, 
the one-celled organisms used for basic research in 
céllular physiology have always been plants, simply 
because the bacteriological procedures for mainte- 
nance and study of pure cultures, established by 
Pasteur before the dawn of this century, are useful 
only for bacteria, yeasts, and other similar simple 
plants. Many forms ‘of single-celled animals exist, but 
cannot be studied in pure culture by the standard 
bacteriological methods. 

Nevertheless, discoveries in the physiology, nutri- 
tion, biochemical genetics, pathology, and related as- 
pects of the living cell, made through use of one-celled 
plants, have as a rule been considered to be applicable 
to the animal organism. 

The assumption of the basic similarity of cell func- 
tion in all living things, whether they be plants or 
animals, is a recurrent theme in biological studies. 
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Research findings have never contradicted this as- 
sumption; but nevertheless, means have long been 
desired for making direct experimental comparisons 
between one-celled animals and one-celled plants. 
Now, thanks to recent development of techniques for 
maintaining pure cultures of Protozoa, which are 
single-celled animals, such direct comparisons are 
being made for the first time. The pure cultures of 
Protozoa have thus far been used mainly in studies of 
nutrition. These studies have revealed that as great 
or greater differences exist among the nutrient require- 
ments of various one-celled animals, on one hand, and 
various one-celled plants, on the other hand, as exist 
between the animals as a whole and the plants as a 
whole. 

These findings do not vitiate the usefulness for 
classification purposes of the distinctions between 
plants and animals. They do, however, confirm the 
validity of a standard working hypothesis of biological 
research; the assumption of a unity of life processes 
within the cell, regardless of where in the vital uni- 
verse the cell occurs. 


Hayden Library Dedicated 


A copy is being written for this issue, dedication 
ceremonies for the Institute’s Charles Hayden 
Memorial Library on May 19 are a week away, but 
will have passed into history by the time this issue 
reaches its readers. 

John E. Burchard, ’23, Dean of Humanities, pre- 
sided over a program which included: a trio for violin, 
violoncello, and pianoforte composed for the occasion 
by Bohuslav Martinu; addresses by Julian P. Boyd, 
Librarian of Princeton Univ ersity, and Norman 
Cousins, Editor of the Saturday Review of Literature; 
presentation of the building by Ralph T. Walker, ’11, 
its architect, and acceptance by Vernon D. Tate, 
Director of Libraries; and presentation, by President 
Killian, to J. Willard Hayden of a key to the library. 





For Better Rainbows 


pecs difficulty of producing satisfactory diffraction 
gratings, which form the heart of the modern 
spectrograph, is inherent in the small wave length of 
light. For example, yellow light, to which the eye is 
most sensitive, has a wave length of 570 millimicrons, 
or roughly 22-millionths of an inch. To produce satis- 
factory diffraction gratings for modern spectrographs, 
some 200,000 straight, parallel grooves must be en- 
graved on an aluminum-coated mirror with a fine, 
diamond point; and such engravings must be carried 
out with an exceedingly high degree of precision. 
Even though the first and last ruled lines may be 12 
inches apart, the relative positions of each and every 
groove with respect to any other must be correct to 
within half of a millionth of an inch. 

The manufacture of satisfactory diffraction gratings 
by means of a ruling engine depends chiefly upon the 
construction of a machine screw of exceedingly regu- 
lar lead. This screw is used to advance the diamond 
cutting point a small amount, at right angles to the 
cutting direction, after each individual line is en- 
graved. Any appreciable irregularity in the lead of 
the screw threads greatly reduces the value of the 
finished grating. With screws threaded for as much as 
20 inches, the difficulty of correcting threads to within 
a fraction of a millionth of an inch has set serious limi- 
tations on the production of large diffraction gratings. 

In years past, Albert A. Michelson and his succes- 
sors at the University of Chicago have calibrated the 
screw used in ruling diffraction gratings by precise 
measurements in terms of the wave length of light. 
The Michelson interferometer used for this purpose 
produces interference bands of monochromatic light 
when a mirror, actuated by the advancing screw, is 
moved. Each interference band which is observed 
represents the distance corresponding to a half wave 
length of light. The calibration of a 20-inch screw by 
photographing or visually counting the interference 
bands is a tedious and time-consuming process, 
closely akin to measuring the distance between New 
York and Boston with a one-foot rule. The time con- 
sumed in making a calibration may well be longer 
than the period during which initial measurements 
remain valid. Obviously, a more rapid means of mak- 
ing the measurements to the required precision would 
be a great boon in a problem of this type. 

A new device, called a “commensurator,” has recent- 
ly been developed at M.I.T. by Professor George R. 
Harrison and James E. Archer, ’34, a research assistant, 
both of the Department of Physics. This instru- 
ment automatically measures and records, to less 
than a millionth of an inch, the errors and irregulari- 
ties in the lead of a mechanical screw. Since error 
curves may now be plotted automatically in a matter 
of a few hours instead of the long days of tedious 
work previously required by the visual comparison 
method, the development of the commensurator, in 
part supported by the Continental Can Company 
and Baird Associates, marks a significant step for- 
ward toward the completion of better ruling engines. 

Fundamentally, the commensurator measures the 
lead of the screw in terms of the wave length of the 


green light emitted by the mercury isotope, Hg’, 
formed from gold by neutron bombardment in a ura- 
nium pile. As in the older system of measuring errors 
in screw threads, a Michelson interferometer is used 
to produce interference bands, but these are no 
longer counted manually. Instead, the interference 
bands are now detected automatically by a photoelec- 
tric system in which the frequency of the output volt- 
age equals the rate at which the bands cross an optical 
slit. As many as 40 (or more) fringes each second can 
be used to set up an electrical wave train. The com- 
mensurator is operated in close synchronism with the 
turning of the screw to be calibrated, and produces an 
electrical comparison signal whose frequency can be 
adjusted mechanically to that of the fringes to within 
one part in 100 million. Errors in the lead of the screw 
then produce phase differences between the two sig- 
nals, and these are recorded on a chart which indicates 
the compensations required. The commensurator is in- 
sensitive to transient mechanical disturbances, and 
produces a cam of the shape needed to correct the 
screw for periodic and cumulative errors. 

With the new technique, successive measurements 
yield curves which reproduce details of displacement 
to within one-fifth of one millionth of an inch. The 
ruling engine at the Institute, an instrument begun by 
Michelson at the University of Chicago in 1901, and 
recently presented to M.I.T., has a screw which is 
three and one-half inches in diameter and is threaded 
for more than 20 inches. By means of the commensu- 
rator, measurements on this screw showed that a sag 
of several hundred thousandths of an inch had oc- 
curred during the war years. 

It is hoped that the ruling engine using the com- 
mensurator will be completed before the end of the 
year, and can be used to rule gratings of very high 
resolving power. 


Life of Mesons 


fae average heavy meson, a funudamental particle 
produced in high-energy atomic collisions, disin- 
tegrates about one 60-millionth of a second after it is 
formed, according to research results announced by 
three young scientists in the Laboratory for Nuclear 
Science and Engineering at Technology. 

This calculation is the result of new pictures made 
at M.I.T. showing the entire life history of a meson; 
its entry into a test area, its decay into a smaller type 
of meson, and the decay of the latter into other more 
familiar fundamental particles. 

The measurement of the average lifetime of the 
heavy positively charged meson, technically called 
the pi-meson, is considered one of unusual difficulty. 
The problem has been under intensive study at various 
laboratories throughout the country during the past 
two years. The meson studies announced represent 
the first significant research results from the 300- 
million-volt synchrotron completed at M.I.T. only 
about four months ago. 

The three scientists responsible for the new work 
are: William L. Kraushaar and Victor P. Henri, both 
research associates in the Department of Physics; and 
J. Earl Thomas, Jr., Assistant Professor of Electrical 
Engineering. 
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Beyond Earshot 


IX large measure, the lack of conclusive and con- 
sistent results obtained by workers in ultrasonics 
is attributable to deficiencies or limitations in tech- 
niques and measuring apparatus. In the frequency 
range between 20,000 and 2,000,000 cycles per second, 
in which most ultrasonic studies are conducted, energy 
is usually produced by mechanical vibrations of pi- 
ezoelectric crystals which are electrically excited and, 
thus far, only small amounts of energy have been pos- 
sible. Another difficulty is that the physical dimensions 
of the substance to be studied are often an appreciable 
part of a wave length, or even several wave lengths 
long; for at 100,000 cycles per second, the wave length 
in water is but one-third of an inch. 

Even more serious, however, is the fact that most 
ultrasonic processing experiments have been carried 
out under conditions in which the applied energy pro- 
duces a confused pattern of sound distribution of di- 
rect and reflected waves. Under such conditions, it is 
virtually impossible to ascertain whether the results of 
experimental work are due to the pressure or the velo- 
city of the applied ultrasonic energy. 

A program of fundamental studies, sponsored by 
the Office of Naval Research at the M.I.T. Acoustics 
Laboratory since 1947, aims to determine quantita- 
tive and reproducible data in the field of power ultra- 
sonics in liquids. As an early step in this program, an 
attempt is being made to resolve the contradictory re- 
sults obtained in sound fields of unknown composition 
by determining the behavior of biological, chemical, 
and physical reactions and processes as separate func- 
tions of the velocity, acceleration, and pressure of ul- 
trasonic energy. Undoubtedly, a significant milestone 
in ultrasonic progress will have been reached when 
this goal can be fulfilled. 

The first step in this method of attack was to organ- 
ize a team of research workers whose diverse scientific 
backgrounds would aid in the design of a suitable 
generator of ultrasonic energy. Joseph Zallen, ’39, and 
Dieter Goetze, ’47,.of the Acoustics Laboratory staff 
have built and tested several successful designs, in 
accordance with the theory conceived by Peter J. 
Westervelt, ’47, a research assistant in the Department 
of Physics. The basic idea of these designs is to obtain 
a uniform sound field by the proper phasing of four 


INFLOW 


Ultrasonic generator made 
of an array of rectangular 
piezoelectric crystals, 
matched and driven so |e 
that faces adjacent to the NX 

»~ 







+ CRYSTALS 


"4 


enclosed cavity all move 
in the same direction (in- 
ward or outward) at the 
same instant of time, to ~ 
produce pressure in the 

central cavity. The crys- 

tals can also be connected > 
and driven to produce q 
velocity in the central 

cavity. 














Mm OUTFLOW 


JUNE, 1950 

























Dr. R. W. Hamming (left) and B. D. Holbrook of the Bell Tele- 

phone Laboratories are shown with a device which endows 

modern computers with a new faculty — the ability to correct 
mistakes as well as to discover them. 





piezoelectric crystals. In the small size model, four 
crystals of ammonium dihydrogen phosphate are ar- 
ranged with radial symmetry. The inner faces of the 
crystals are cemented to a square, thin-walled, open- 
end cell. Mechanical support and electrical contact 
for the crystals are provided by spring-backed ball 
bearings. Vibrations of the crystals are thus trans- 
mitted to this cell which contains the liquid substances 
to be processed. In the larger sized models, four sets 
of crystals replace the four individual crystals, but the 
sound field is unchanged. 

The sets of crystals are so matched and driven by 
a low-power oscillator that all faces adjacent to the 
enclosed cavity move inward at the same time and 
outward at the same instant of time. This operation 
generates a pure pressure mode of excitation in the 
cavity. Another mode of operation can be obtained by 
driving the crystals so that one pair on opposite sides 
of the cavity move in the same direction at any instant 
of time, rather than in opposite directions. This pro- 
duces a sidewise motion in the cavity and subjects the 
material within to velocity (instead of pressure) ex- 
citation. For such operation, the crystals in the re- 
maining banks need not be excited. Acceleration of 
the medium in the tube is also associated with the 
velocity mode of operation. Still other modes of op- 
eration are possible with this generator, all of which 
are accurately known. The operations are carried out 
at frequencies of between 30,000 and 90,000 cycles per 
second. The entire region containing the sample is 
temperature controlled, since many of the processes 
and reactions to be studied are temperature sensitive. 

A wide range of reactions and processes can be 
studied quantitatively with this tool for ultrasonics. 
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J. H. Thomas 

The World’s Foods 
tupies have been conducted by the Nutritional 
Biochemistry Laboratories at M.LT. in which 


food plants indigenous to China, Mexico, and Central 
America have been surveyed for nutrient content. 
These studies indicate that the practical solution of 
the food and nutrition problem of each area of the 
world (especially the industrially “backward areas”) 
should involve a better use of indigenous foods. In ad- 
dition to studies which have already been conducted 
on the nutritional value of foods grown in Mexico, 
China, and Central America, investigations may soon 
be made of the fauna and flora of Saudi Arabia and 
Cuba to determine whether these countries would 
provide food acceptable for human consumption. 
During World War II, Professor Robert S. Harris, 
28, of the Department of Food Technology, in charge 
of the Nutritional Biochemistry Laboratories, under- 
took to assemble data on the composition of Chinese 
foods. At the time, the problem was one of consider- 
able interest to the United States since it was believed 
that large numbers of military personnel might be 
billeted in China and be fed China-grown foods. 
Although the war ended before the food plants of 
China had been adequately sampled and analyzed, 
preliminary studies demonstrated that: (a) many 


Chinese food plants are unknown in the United States, 
(b) some of the plants are exceptionally nutritious, 
(c) some Chinese food plants are more nutritious than 
similar varieties grown in the United States, and (d) 
rations based on Chinese foods cannot be planned in- 
telligently without data on Chinese food plants. 

In developing its federal school luncheon program, 
the National Institute of Nutrition of Mexico re- 
quested the assistance of Technology's laboratories. In 
order that nutritionally balanced, low-cost menus 
could be planned, data on the composition of Mexican 
foods were needed. It was soon learned that very little 
was known about the composition of these foods, and 
a preliminary study was conducted on samples sent to 
M.I.T. Later a laboratory was established in Mexico 
City to continue the work of Technology laboratories 
in overcoming this lack of knowledge. The study indi- 

cated that the foodstuffs which most effectively and 
economically assure good nutrition in the United 
States are not necessarily those which can best nour- 
ish people elsewhere. The exact analysis of all edible 
plants for important nutrients is basic to the sound 
food and nutrition program of any country. 

The edible plants in each area of the world are 
different and, as a result, the food patterns of the peo- 
ple of the world are different. Moreover, civilian pop- 
ulations prefer to continue on their native diets and 
may be very well fed upon “un-American foods.” It is 
desirable, therefore, that each country should be 
helped toward a proper use of its own food resources, 
and an analysis of native foods should be the first step 
in a study of the food potentialities of any area. One 
cannot make the most of the food resources of an area 
without data on the composition of the food plants in- 
digenous to that area. 

An analysis of the edible flora of the Mesquital Val- 
ley of Mexico was conducted in collaboration with the 
Rockefeller Foundation which surveyed diets of the 
Otomi Indians in this desert valley. Out of the collabo- 
ration has come the startling observation that the diet 
of the Otomi Indians contains more than 70 per cent of 
the recommended dietary allowance of all nutrients 
except riboflavin. The Otomi Indian diet was slightly 
low only in calicium, riboflavin, and niacin. 

Since environment and especially genetic differ- 
ences produce variations in the composition of edible 
plants, it seems necessary that these plants be sam- 
pled from each area separately. Because the composi- 
tion of animals and animal products (milk, eggs, and 
so on) is affected by genetic differences, samples of 
these should be analyzed from as many areas as pos- 
sible. It is obvious that no surv ey of the world’s food 
supply can be considered to be accurate and truly 
representative if it fails to take account of the more 
remote areas of the world. 

In these studies of the foods of other nations, Profes- 
sor Harris was assisted by Hazel E. Munsell, a research 
associate in the Department of Food Technology, and 
by a group of research assistants. The M.I.T. labora- 
tories have received financial assistance from the Kel- 
logg Foundation, the Rockefeller Foundation, and the 
United Fruit Company; and the Central American 
program was conducted in collaboration with the Es- 
cuela Agricola Panamericana, an agricultural school 
founded and endowed by the United Fruit Company. 


428 THE TECHNOLOGY REVIEW 











es, 
us, 
an 


in- 


nwa | 


se U™ — 6 





Responsibilities of M.LT. 


IN THE COLD WAR 


BY JAMES R. KILLIAN, JR. 





Inan address before The M.1.T. Club of Chicago, 
on April 27, President Killian reported on recent 
developments and accomplishments at the Insti- 
tute, much of which appears, or will be reported, 
in The Review. But President Killian also spoke 
on “some of the broader matters of concern to the 
Administration,” and the present article contains 
that portion of his address which deals with the 
Institute's “new responsibilities engendered by 
the present armed truce.” — Ed. 











HE cold-war situation, in which this nation now 

finds itself, is in many ways more complex than 

either total war or total peace. It is a situation 
which places new responsibilities on colleges and uni- 
versities, none more important than that of resisting 
the imposition of restrictions on the free exchange and 
communication of information. And because present 
cold-war restrictions have gone the furthest in scien- 
tific research and development work, I believe that 
M.LT. has a special responsibility here to make its 
voice heard. 

Today, both within and without our universities, 
scientific advances are being retarded by too much 
secrecy. In the public mind secrecy is mistakenly con- 
sidered synonymous with security; actually secrecy 
and scientific progress are mutually inimical. I am not 
one of those who believes we should have no secrets — 
that is obviously absurd in a period of cold war. I do 
believe that we can achieve a better balance between 
secrecy and free exchange of information for the pur- 
pose of accelerating our scientific advance. If there 
were fewer secrets in our atomic energy program, for 
example, we could forge ahead more rapidly in engi- 
neering for atomic energy. There would be more cross- 
fertilization, more mutual stimulation of active minds 
that are new to the field. 

Unreasonable restrictions may also discourage sci- 
entists from working in the very fields in which they 
are most needed. The scientists themselves have 
warned that this will happen if restrictions on their 
freedom of communication with each other, or on their 
personal lives, become too oppressive. Nor can we 
hope to attract young people into fields of work where 
such restrictions prevail. Yet within the past two 
months Sumner T. Pike, acting chairman of the Atomic 
Energy Commission, has warned that the United 
States faces a shortage of scientists for future atomic 
work, and spoke of the Federal sc holarship and fellow- 
ship program by which it is hoped to increase the num- 
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ber of men in training for all kinds of nuclear research. 

Loose thinking about the danger of someone “hand- 
ing over secrets” to the Russians is an oversimplifi- 
cation which can blind us to the fact that the great 
secret of our scientific and technological strength — 
the strength of the United States today — lies in its 
corps of exceptionally well-trained scientists and en- 
gineers. We should make every effort to strengthen 
morals and interest among those who are w orking in 
the nuclear energy field. The atomic explosion in 
Russia indicates that they, too, have trained men and 
topflight scientists. Traitorous leakage of secret in- 
formation on the United States atomic energy program 
could not have resulted in this development unless 
Russia had the skilled scientists to put these stolen 
secrets to work. 

The question of what regulations and restrictions 
are legitimate and wise, raises further questions of 
public interest. As a citizen I cannot but feel that more 
open discussion is needed of the policies involved in 
our atomic energy program. Here again we are not 
only up against the hard necessity of protecting legi- 
timate military secrets, but of trying at the same time 
to give the public the maximum opportunity to debate 
and appraise policies and decisions which affect the 
national welfare and which involve moral considera- 
tions that are best resolved by the open procedures 
of democracy. 

The recent decision by the administration, to move 
full steam ahead on the development of the hydrogen 
bomb, is a case in point. Let me make it very clear 
that I myself am convinced that we should seek to 
develop the hydrogen bomb. With a potential enemy 
nation presumably carrying on work along the same 
line, it would seem to me to be unwise for us to hesi- 
tate at this time to proceed in this direction. 

I do feel, however, that there should be more public 
discussion of the atomic weapons program. There are 
many phases of our national program, not least of 
which is the defense budget, on which public opinion 
will have a decisive influence. And a public which does 
not receive correct and adequate information will act 
on the basis of emotion and misunderstanding. I am 
pleased, therefore, to note that in articles by Hanson 
W. Baldwin and in a series in the Scientific American, 
there is currently being presented to the public a 
clearer picture of the meaning of the hydrogen bomb 
decision than it was able to get through the specula- 
tion and gossip which preceded and accompanied the 
announcement of President Truman about this pro- 
gram. Recent speeches and articles by such physicists 
as Robert F. Bacher (until recently a member of the 
Atomic Energy Commission), Hans A. Bethe, and 











Louis N. Ridenour are helping to clarify the layman’s 
picture of the prospective hydrogen bomb, and to pro- 
vide him with a better conception of its possibilities 
and its limitations. 

These restrained and thoughtful discussions on the 
part of informed scientists are timely antidotes to ill- 
informed and reckless speculation, and call attention 
to several important matters. These speakers and 
writers stress the fact that even if we were able to 
develop such a bomb, there is a real question as to 
the extent to which this would improve our military 
position. 

Robert F. Bacher, for one, does not believe that our 
military position would be improved by very much. 
He estimates that one hydrogen bomb would probably 
not be much more effective than 10 atomic bombs, 
and said in his speech in Los Angeles on March 27 
that “if any nation has as many as a thousand atomic 
bombs . . . the world is already in the position where 
any nation could be blasted thoroughly and complete- 
ly insofar as bombing alone can be effective.” But the 
United States public does not know how many atomic 
bombs we now have. It would seem that here is a 
matter that needs further public discussion: the pros 
and cons of releasing this information. 

One thing we do know, and that is that even if the 
Russians had not yet embarked on a hydrogen bomb 
development program, the announcement that the 
United States is going ahead on such a program is 
almost certainly going to insure their following suit. 
And it is also evident to anyone who thinks about it 
at all, that a weapon whose only advantage is that it 
can destroy a larger area than can be destroyed by 
an atomic bomb, is a weapon which could probably 
be more useful for the Russians than for us. In the 
United States there are many more large concentra- 
tions of industry than in Russia. Moreover, many of 
our industrial centers are on the seaboard, in contrast 
to Russian developments which are mainly inland. 
This in turn gives any enemy of the United States 
alternative ways of delivering a hydrogen bomb which 
are not open to enemies of the Soviet Union who 
would presumably have to rely on air delivery. 

Bacher, in his speech in Los Angeles, also has this 
to say of the hydrogen bomb: “While it is a terrible 
weapon, its military effectiveness seems to have been 
grossly overrated in the mind of the layman. What is 
probably much more serious about the hush hush sub- 
ject of the hydrogen bomb is that here is a weapon 
about which the average citizen is so ill-informed that 
he thinks it can save the country from attack.” And 
Bacher concludes: “The most tragic part is that the 
hydrogen bomb won't save us and it isn’t even a very 
good addition to our military potential.” 

Without informed discussion of this sort by physi- 
cists, the lay public could easily be lulled into a feel- 
ing of false security. Such a public would be very 
poorly prepared, to say the least, for making useful 
and intelligent decisions on such matters as a defense 
budget, or the importance to be given to international 
economic programs designed to strengthen friendly 
nations. 

There must be more adequate information on the 
whole atomic weapons program if the layman is to 


take an intelligent interest in the allocation of our 
military budget as between the different services. The 
hydrogen bomb is obviously not a weapon of much 
usefulness against armies which have invaded coun- 
tries it might be our wish to save. Nor would it seem 
to hold out much hope as a useful antisubmarine 
weapon! But these are questions which must enter 
into any discussion of our preparedness program. 

Recently 11 Faculty members of M.I.T. and Har- 
vard have raised important questions in respect to the 
present military planning of the United States. This 
group, which includes Duncan S. Ballantine, Assist- 
ant Professor of History, Martin Deutsch, ’37, Associ- 
ate Professor of Physics, William R. Hawthorne, ’39, 
George Westinghouse Professor of Mechanical Engi- 
neering, Jerome B. Wiesner, Associate Professor of 
Electrical Engineering, and Professor Jerrold R. Zach- 
arias of the Department of Physics at M.I.T., has sug- 
gested that: “major reliance on strategic bombing and 
atomic weapons leaves the United States without an 
effective deterrent to limited aggression.” These men 
have also pointed to the misconceptions of American 
motives which may arise from our great emphasis on 
weapons for the mass destruction of human life. They 
believe, too, that extensive reliance on the bomb by 
the United States, is putting us in a position where it 
will be difficult for this country to accept agreements 
restricting the use of atomic weapons.° Here are fun- 
damental questions which all of us should think about 
and discuss. 

The public must also take an informed interest in 
the manner in which decisions of such momentous 
import as those on defense allocations are being 
made. Only a few days before the Truman announce- 
ment of the hydrogen bomb program, President Con- 
ant of Harvard said to a Rochester, N.Y. audience: 
“The simple fact is that many important decisions are 
made in Washington today without adequate evalua- 
tion. . . . To my mind we have not yet evolved a sat- 
isfactory procedure for evaluating differences of opin- 
ion among technical experts.” Dr. Conant called for a 
reorganization of procedures which would include 
civilian review of disputes among scientists on mat- 
ters of defense. This and other suggestions for a re- 
view of top-level decision-making procedures should 
be thoroughly explored. 

Less obvious, perhaps, but of crucial importance, 
is the need for public understanding of the import- 
ance of basic research to our security program. There 
must be continuing review of the extent to which our 
limited scientific personnel and defense funds should 
be assigned to the development of new weapons at 
the expense of basic research. Here is a question 
on which the colleges and universities can speak 
with some firmness. There has been wide agreement 
among civilian scientists and educators that if we, 
as a nation, are to remain strong, programs for basic 
research must continue alongside programs in ap- 
plied science. 

We in the scientific institutions are under constant 
temptation to divert our scientists and engineers away 

* These recommendations were made public through a let- 


ter signed by the members of the group in the New York 
Times, April 30, 1950. 
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from fundamental research by turning their interest 
too much to what might be called applied or develop- 
ment activities. If allowed to happen on a large scale, 
this could dry up the wellspring of new knowledge 
with ultimate disaster to our national security. 

Forced as the country is into a vast armament pro- 
gram, the public could very easily conclude that the 
most important thing is the immediate development 
of equipment and the solution of military problems, 
and that we should concentrate on short- rather than 
long-range objectives. Fortunately the defense estab- 
lishment, and in particular, the Office of Naval Re- 
search, is aware of the importance of fundamental 
and basic research and has given substantial support 
to work of this kind. But it is imperative that the 

ublic realize that it is fundamental scientific research 
which makes new developments possible, so that it 
will support legislative and administrative programs 
to this end. If ever we are forced or deluded into a 
peacetime policy in this country of diverting our sci- 
entific personnel to short-term objectives alone, we 
may well be cutting the taproot of our future security 
as well as our industrial advance. 

Our universities, too, have a responsibility not to 
permit themselves to become hamstrung by secret 
activities. When they must deal with secrets, they 
should segregate them so that their main activities 
continue in the clear daylight which is the only con- 
dition in which true learning can flourish. For the 
same reason they must resist such incidental effects 
of secrecy as the provision that Federal fellowships 
be given only to students who have 
been subject to clearance by the Fed- 
eral Bureau of Investigation, except in 
cases where the student is to be work- 
ing directly on secret programs. Such 
restrictions are inimical to the spirit 
of learning; our universities should be 
communities where suspicion has no 
place. 

My point is not to discuss the pros 
and cons of the country’s preparedness 
program, but to throw out the sugges- 
tions that we need to have much more 
general discussion of these programs 
than we now have. We must de- 
mand the maximum of open discus- 


judge not to endanger our security. I 
am heartily in accord with the recent 
recommendation of the Committee for 
Economic Development. This busi- 
nessmen’s research organization has, 
through one of its committees, sug- 
gested that there should be a duly ap- 
pointed representative of the public 
charged with the duty of advising the 
President when secrecy in government 
becomes excessive and dangerous to 
the public interest. 

I believe that colleges and universi- 
ties must not only stand firm against 
all restrictions on freedom of speech 
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and information not clearly called for by security 
needs, but must also serve as radiating bodies for the 
critical examination and discussion of the issues be- 
fore the nation. In a political democracy, freedom 
from restrictions on speech is not enough. Access to 
information is also important. Colleges and universi- 
ties must play an active and aggressive role in seeing 
to it that people are well informed on the questions 
of the day. 

Colleges and universities can help the adult popu- 
lation of the nation learn about the possibilities which 
unfold with each new scientific discovery or technical 
advance. Everyone must become aware of how these 
advances affect the current scene, for they are part 
and parcel of the political problems now before our 
democracy. If the people of this country are not well 
informed, they will lose control of great new forces 
for good or evil, and so forfeit the very freedom of 
decision which characterizes democracy as we know it. 

It has seemed to me to be a very heartening sign 
of strength in our democracy that recent years have 
seen the scientists themselves take so much responsi- 
bility for educating the public on the advances in 
science which are revolutionizing the world in which 
we live. I have mentioned the recent discussions of 
the atomic weapons programs by Bacher of the Cali- 
fornia Institute of Technology, Ridenour of the Uni- 
versity of Illinois, Bethe of Cornell, and Zacharias and 
others of M.I.T. There is hardly a topflight physicist 


(Continued on page 448) 
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Quality of Food Crops 
ACCORDING TO SOIL FERTILITY 


The Quality of Our Products Is at Least as Important as Quantity 


BY WILLIAM A. ALBRECHT 


established fact that forage feed crops of higher 

nutritional quality demand that the soil deliver 
into them a larger variety and a greater quantity of 
inorganic nutrient elements. Reciprocally, we know 
that there is also a greater exclusion of silica, for ex- 
ample, and also of some of the other elements which 
are not yet considered essential for plants and animals. 
Seemingly, it is on the partial basis of these generally 
known facts that a higher concentration of almost any 
one inorganic nutrient element, in the dry matter of 
it as forage, has come to be erroneously considered as 
proof of better quality of feed. Therefore, high ash 
contents have held undue prominence in some minds, 
through the belief in them as proof of quality. High 
contents of so-called minerals in the forage have been 
taken all too commonly as indicative of high quality 
in terms of animal nutrition. 


( ENERALLY speaking, it has come to be a well- 


Ash analyses are suggestive by detection of absence, 
rather than of presence, of essential inorganic ele- 
ments. Reasoning by means of the positive (that is, 
“more minerals mean more quality”) is not as reliable 
a mental procedure in estimation of feed quality as 
is the reasoning by means of the negative (that is, 
“absence of certain inorganic elements means less 
quality”). This latter reasoning holds to the belief that 
deficiency and absence are much more reliable indi- 
cations of low quality, rather than the conviction that 
the presence of certain quantities of inorganic essen- 
tials is an indication of high quality. If the forage fails 
to contain cobalt, for example, there is no inorganic 
cobalt delivered to the animal. Nor is any delivered 
to the microbes in its intestinal tract by the synthetic 
activities of which this inorganic element may ‘become 
the important newly discovered vitamin B-12. An 
analysis of ash for the inorganic elements can be taken 
as index for quality, mainly in the negative aspect, 
by indicating the absence of quality. Just how much 
of each element must be present to guarantee high 
quality is still an unknown fact. 

The presence of an inorganic element in increasing 
amounts, or its positive aspect in the ash, is of little 
specific value in proving increasing or higher quality. 
Its presence merely extends the possibility that it may 
have served in the plant in those synthetic activities 
that contribute to higher quality of feed. On the other 
hand, an inorganic element (such as silica, alumina, 
barium, and other elements coming from the soil) 
may have merely been “hitchhiking” into the forage 
— sometimes in large amounts, without appearing to 
be essential for any plant functions or the synthesis 
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of any compounds representing food quality. It may 
have been accumulating because of the shortage of 
some other essential by which it would have been 
transformed, or diluted through more plant growth 
or increase of carbohydrates and plant bulk. An ele- 
ment present in the ash is no proof of physiological 
performance in the plant’s life processes. For physi- 
ological service there must come into consideration 
the integration of the activities of the element in ques- 
tion with those of all the other elements as synthesizers 
of essential food compounds. Even if they should be 
correlated with the fertility levels in the soil, such 
complex activities surely can neither be measured nor 
specified by an examination that is no more critical 
than inorganic analyses for the ash contents alone. 

One can demonstrate readily that the concentration 
of a single element (such as potassium) in the forage 
depends upon the degree to which the clay of the soil 
is saturated by that element, or the amount of the 
element on the colloidal clay complex in the soil. This 
fails, however, to be evidence for higher nutritional 
value of such forage as feed when the potassium ele- 
ment is present in excess of the animal’s nutritional 
needs in all vegetation. Both animals and humans 
excrete a large share of potassium ingested in the food. 
Then, too, its function in plant physiology is unknown 
because of its failure to be present in any known 
organic food compounds; and our ignorance of its 
functions in our body is serious. Within the plant this 
element is highly water soluble and mobile. In fact, 
it is leached out of a crop by rain and put back into 
the soil toward crop maturity even before harvest. 
Delivery of larger concentrations of potassium in the 
forage can be shown to be correlated with the higher 
contents of potassium in the soil, but this fails to 
establish a higher nutritional value because of the 
greater concentration in the feed of this “potash.” 

Nevertheless, the soil is the source of all the inor- 
ganic essentials for growth of all life. It is also the 
source of elements that may not be essential but 
merely “accompany” others going into the plant. The 
plant is the means by which elements in the soil serve 
the nutritional needs of the plant itself. By synthe- 
sizing organic compounds, the plant also is the means 
of making the elements serve the nutritional require- 
ments of animals, and finally for man. In speaking of 
deriving essential inorganic elements from the soil, 
then, we are dealing with something more than essen- 
tiality for plant growth. 


The indirect services of the soil are no less signtficant 
than its direct services. Because a change in pasture 
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flora occurs with declining soil fertility, the indirect 
effect of soil fertility on feed quality often goes un- 
recognized. Whether the effects and influences of in- 
organic elements from the soil are direct or indirect, 
in determining the quality of feed, is not the question. 
If the supply of fertility elements is too low for the 
soil microbes, and a diminished crop of lowered qual- 
ity occurs, such results (commonly attributed to the 
microbe) do not negate the truth of the statement 
that the quality of the crop above the soil depends 
on the fertility of that soil. Occasionally it happens 
that the declining fertility of the soil causes a weed 
crop, like broom sedge, to take over the pasture where 
formerly some forage of higher quality, such as blue- 
grass, prevailed. One might say that the poor forage 
quality was the result of the introduction of the seed 
of this weed, or that the broom sedge “took the pas- 
ture.” But here again we have a forage of higher qual- 
ity starved out and one of poorer quality surviving to 
give much bulk because the lower fertility of the soil 
prohibited the survival of the better one. 

Are we not merely failing to carry the thinking one 
step further toward the fundamental cause when we 
say that the change in its flora is the cause of the 
poorer pasture? Can’t we recognize the soil as the 
creative support of any crop and say that the lowered 
fertility of the soil starved out the protein-producing 
grass but permitted the wood-making sedge to flour- 
ish? Isn’t it time to realize that changes in the nutrients, 
which the soil feeds to the plants, are the cause of the 
changes in the flora? Changing the flora artificially by 
our search for, and introduction of, new species — 
completely disregarding the soil fertility in relation to 
their qualities as feeds — has already too long been a 
national research pastime to bring in more crops of 
greater bulk but of less nutritional values. 
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Then, often it is said that there are differences in 
the degree of maturity of the crop when it is harvested, 
and hence there are differences in the quality of the 
crop as feed. When we have measured the growing 
season so habitually by days, it is difficult to conceive 
of differences in quality due to differences in physi- 
ological age, rather than in age according to the 
calendar. Because it requires a simple mental effort no 
greater than merely counting the days, the calendar 
is far more commonly the criterion of maturity than 
is the physiology of the plant and the different syn- 
thetic performances within it. But these factors, rather 
than the calendar, determine the differences in nutri- 
tional values in accordance with the differences in the 
fertility of the soil. In soils of poorly balanced fertility, 
plants mature early, and do not require a certain num- 
ber of calendar days to attain the small amount of food 
constituents such little fertility permits. When planted 
in soil of unbalanced fertility, such as occurs with 
excess of nitrogen, the plant may fail to complete its 
growth cycle and maturity may be delayed. 

An increase in plant mass is commonly accepted as 
proof of increase in its quality as feed. If we grant 
that an improvement in feed quality results from those 
factors of the soil associated with the increase of pro- 
tein concentration, then we are in error in believing 
that increased quantity of crop always means in- 
creased quality. The very reverse may be true. Con- 
centration of protein and total tonnage of bulk are 
not causally connected. They may vary either directly 
or inversely. Less bulk may mean more quality. More 
bulk may mean less quality. Protein production and 
its accumulation in the plant are not the direct result 
of photosynthesis, or of the process which amasses 
the vegetative quantity. Sugar production and starch 
accumulation are. Therefore, more quantity of crop 
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may only mean more sugar and more starch, at least 
in total, if not in concentration. More crops such as 
these may well indicate additional fuel or energy foods 
of less-balanced nutritional value. These foods would 
require that more protein be added from other sources 
to supplement the animal's ration. Such has been the 
case with increased yields of hybrid corn. But with 
plenty of fertility and with that in balance, it is possi- 
ble to have both a larger tonnage of bulk and also a 
higher quality as feed within it. 


Soil fertility makes the difference between vege- 
tative bulk with lower or higher nutritional values. 
Protein production by the plant still requires sugar 
production by photosynthesis as a precursor. But in 
terms of soil fertility it also requires the delivery of a 
great deal more than is demanded for rapidly multi- 
plying the bulk of sugar, starch, cellulose, and other 
forms of carbohydrates. Protein production within the 
crop requires many essential elements and processes 
in addition to the advance photosynthetic operation 
of sugar production. The conversion of sugar into pro- 
tein is a biosynthetic process, occurring at night as 
well as in day, in which much of the sugar is burned 
and combined with nitrogen, phosphorus, and sulfur. 
Of necessity, such a process brings about a reduction 
of the carbohydrate bulk through respiration. Con- 
sequently, the proteins, which are so prominent in 
giving high quality to feeds as nutrition for higher 
animals, are built up slowly. 

Accordingly, then, we can have a crop producing 


bulk, either rapidly — as a carbonaceous product — or 
much less rapidly — as a proteinaceous one. This was 
demonstrated for the former with the absence, and for 
the latter with the presence, of inoculation of the Soy- 
bean crop as the only difference in the experiment 
under the same accurate controls of the plant nutrition 
by means of the colloidal clay technique. The car- 
bonaceous soybeans without nodulation, and behay- 
ing physiologically as a nonlegume, yielded an in. 
crease in bulk, or in hay yield, of approximately 50 
per cent over that of a similar crop with nodulation 
from the same seed, behaving physiologically as a 
legume and raised on the same soil. At the same time, 
the crop of lesser bulk was delivering 32 per cent more 
total protein. A higher concentration of the ash ele- 
ments or fertility (but not necessarily more total) was 
likewise found in the smaller crop; a requisite for its 
service in protein synthesis. 

Our criterion of crop quality must consider the phys- 
iology of the plant which, in turn, depends on the 
fertility of the soil. The vegetative bulk delivered, and 
the pedigrees of the seeds initially planted, are by 
no means guarantees of their performance in synthe- 
sizing the complex organic compounds of higher nu- 
tritional values. First place may well be given to the 
proteins and their essential amino acid constituents 
as a criterion of quality. Such a criterion is one much 
more exacting than any we have formerly used. As 
measured by ashing in sulfuric acid, total nitrogen 
multiplied by any simple mathematical factor to which 
a majority of the analysts agree, can no longer be con- 
sidered a guarantee for quality in our forage feeds. 
Certainly amino nitrogen by the Van Slyke method 
is a more significant criterion than is total nitrogen. 
Still better is a more complete amino acid assay, either 
chemical, spectrographic, or microbiological. The best 
and final test of plant nutrition is by means of the 
higher animals themselves. Quality is no longer meas- 
urable by simple ash or inorganic analyses. Nor can 
much credence be placed in any determination of 
quality that operates on such a belief. 

Many of the fertility elements are known to be 
essential in plant and microbial processes. But by what 
chemical or other reactions they serve is still unknown. 
Such cases as calcium essential for protein synthesis 
by legumes; calcium for nitrogen fixation by microbes 
in vitro; phosphorus for fermentation, and energy 
transformations; magnesium for photosynthesis; cop- 
per and iron for our respiration; and numerous other 
cases of essentiality in organo-synthetic services by 
the inorganic elements, tell us that they are not ma- 
terials in construction of the final products. They serve 
as tools during the construction or synthesis of those 
organic elaborations we call food compounds. Does 
a chemical examination of such finished compounds 
reveal all the tools that were required on the construc- 
tion job, and then were apparently removed after its 
completion? Little do we appreciate the extent to 
which soil fertility serves only as a tool. The relation 
of soil fertility to the quality of the final construction 
will not be understood, much less appreciated, until 
all the processes of construction, as well as the final 
products, are carefully analyzed and are completely 
understood. 
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Food creations by plants are dependent on com- 
plicated reactions between the soil colloidal complex 
and the colloids of the root. Viewed broadly, more 
food quality in forage plants demands more compli- 
cated synthetic services by the plants. These services 
demand more nutrients from the soil and a more spe- 
cific balance in the array of them in the plant’s ration. 

The total amounts of nutrients mobilized into a crop 
from a particular soil depend on: (1) the amount of 
crop root surface and clay surface in contact; (2) the 
respective ionic activities at their interfaces; and (3) 
the time periods of their contacts. The amount of root 
surface varies with different crops. The clay surface 
varies with the texture of the soil. The activities of 
the soil at its interfacial boundary with the root de- 
pend on: (1) the kind, as well as the amount, of clay; 
(2) the degree of its saturation with nutrient elements; 
(3) the suite or balanced combination of these ad- 
sorbed ions; and (4) the suite of these delivered to 
the clay from the reserve minerals and organic matter. 
The activities of the root at its interfacial boundary 
with the clay depend on: (1) the nature of the root 
membrane or cell wall as it is modified by the soil 
contact; (2) this membrane as it is modified by the 
internal root cell physiology; and (3) the plant’s phy- 
siological behaviors modifyi ing the root cells’ contents 
and their activities. 

Nutrient ion movement from the soil to the inside 
of the cells of the plant root may well be viewed as 
an ionic activity or movement: first, from the colloidal 
clay to the colloidal membrane around the cell, or 
cell wall, and, second, from this membrane to the col- 
loidal (or solution) contents within the cell. As the ions 
moving into the root are taken out of action, through 
their elaboration or synthesis into un-ionized organic 
compounds, the movement of other ions will continue 
or be hastened in the same direction. If the cell con- 
tents are a colloid of high adsorptive and speedy syn- 
thetic capacities, like ‘those of the legumes which 
synthesize many proteins, then much fertility will go 
into the plant as a guarantee of higher quality in the 
resulting forage. This will be possible if the root cell 
contents are compounds of decidedly proteinaceous 
make-up. 

However, if the root contains nothing more complex 
than a sugar solution or other carbohydrates, with 
little or no colloidal adsorption-exchange capacities, 
then little mass movement of ions into the root from 
the clay of the soil could be expected. This movement 
into the root would also be less expectable when the 
clay colloid has a high adsorption energy and high 
exchange capacity saturated largely with hydrogen. 
In fact, in that event, movement in the reverse direc- 
tion — namely, from the root to the clay —may be 
expected. This is probable since the colloidal root cell 
membrane might suffer its own breakdown. 

Such behaviors were demonstrated for the nutrient 
ions of nitrogen,’ of phosphorous,” and of potassium® 
when soybeans were grown with the final crop’s (roots, 
tops, and all) total contents of these nutrient elements 
amounting to less than that of the planted seed. How- 
ever, if the cell contents are elaborating the entering 


1See references at end of article, page 452. 
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nutrients into colloidal complexes, and into organic 
compounds by means of which their ionic activities 
are lowered (a different cell membrane will also be 
elaborated), then more nutrient ions will move in from 
the outer or higher activity areas of this cell wall-clay 
region. All this encourages still more elaboration and 
more synthetic performances within the root cells for 
growth. More fertility from the soil and more syn- 
thetic elaborations within the root are the basis for 
more quality as nutritional values in the resulting 
forage crops. Less fertility in the soil may move in- 
organic fertility elements from plant to soil and grow 
a crop of forage with less of nitrogen, or of phosphorus, 
or of potassium than in the seed that was planted. 
Such a hay crop (that couldn't be a seed crop) would 
certainly be poor feed when it contained less of each 
of the above three elements than was in the seed from 
which it was grown. 


Laws of ionic behavior by adsorbed elements are 
different from those for ions in gas mixtures and in 
dilute solutions. In contrast to the behavior of ions of 
ionic mixed gases, the activity of ions entering the 
root is not alone a function of their mass. Instead, the 
suites of different ions, with their respective amounts 
on the clay, influence the amount of activity of each 
separate ion. In other words, the activity of each ion 
is influenced by “the company it keeps.” This inter- 
play of ions on the clay to influence their re spectiv e 
activities (which activities are independent of amounts 
adsorbed and exchangeable) is a most important fac- 
tor (yet unappreciated) in controlling the physiology 
of the plant. This is particularly significant when, up 
to this moment, we have measured the total amount 
of each exchangeable nutrient in the soil, and have 
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been content to believe that those combinations are 
the amounts “available” and are moved into the plant 
in the measured relative proportions. This interionic 
effect may be the reason for the pronounced move- 
ment into the plant of potassium, as compared to other 
ions, to encourage photosynthetic storing of its car- 
bonaceousness; or of calcium and its host of cohorts 
for the successful conversion of the carbohydrates into 
protein of much less crop bulk. Other physiological 
differences in the plant, provoked by other differences 
in ionic activities on the clay, because of variation 
in the components of the suite, rather than in the 
amounts of the different ions exchangeable on the 
clay, can readily be envisaged. 

If the suite of ions on the clay, rather than their 
respective amounts, comes in to control their activi- 
ties there, then no great stretch of the imagination is 
required to visualize — inside the root — a similar “in- 
terplay” of ions adsorbed on the colloidal cell contents 
for consequent variations in the elaborations as pro- 
teins and other complexes synthesized there. If there 
is less concentration of protein within the root, there 
is a lessened degree to which some of the ions on the 
clay move into the root. There also would be a varied 
capacity for total ions within the plant. A leguminous 
root, inoculated and fixing nitrogen to give it a higher 
concentration of protein within itself, takes in a larger 
percentage of the potassium exchangeable on the col- 
loidal clay than when the root is not inoculated and 
when the soybean plant is behaving physiologically 
as a nonlegume.* All this variation in root behavior 
in relation to soil fertility points out that there are 
fundamental chemical laws in control of plant physi- 
ology, and through these laws there is a control of the 
nutritional value of the products created. 

With a higher concentration of the inorganic ele- 
ments in balance within the forage, there goes a higher 
concentration of protein, and, in addition, a smaller 
total yield of forage. This may occur irrespective of 
the beliefs to the contrary, namely, that more growth 
as bulk means better quality as feed. In the experi- 
ments reported above, the very reverse of this old 
belief was found to be the case. There was also more 
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DATES OF NITROGEN APPLICATION 


The manner in which the date of application of nitrogen as 

fertilizer affects yield of wheat is strikingly shown in these 

curves. Greatest improvement in protein concentration (Curve 

A) resulted when nitrogen was applied late in the plant’s growth. 

Nitrogen applied early in the plant’s physiological maturity 

produced the largest increases in yield (Curve B), and in total 
protein per acre (Curve C). 


total protein per acre, in spite of less total bulk per 
acre. We now know that the higher concentration of 
both protein and of inorganic elements (as evidence 
for higher quality of feed) can go with the lesser yields 
of crop bulk. 


Differences in fertility may produce differences in 
physiological maturity and thereby in nutritional 
quality. Some other aspects of plant physiology in 
relation to feed quality deserve attention — namely, 
the period in the plant's physiological maturity when 
there is greatest variation in the suite of ions entering 
from the soil. Synthetic output, that is, more of carbo- 
hydrates or proteins, would be expected to be differ- 
ent, depending on the amount and variety of nutrients 
taken into the plant. Nitrogen, for example, which is 
available more generously early, and less plentiful 
later in the wheat plant’s development, encourages 
much vegetative growth with a starchy grain of low 
protein concentration, but produces relatively high 
bulk yields and possibly even a large amount of pro- 
tein per acre. That reverse situation (with little nitro- 
gen early but a larger amount of nitrogen available 
later in the growth cycle) may result in less yields per 
acre but a higher concentration of protein in the 
grain.® It may mean a lower total protein production 
per acre. If differences in concentration of protein in 
the grain are considered responsible for these differ- 
entiations, “soft” wheat and “hard” wheat are a matter 
of the time of delivery of a generous amount of nitro- 
gen in relation to other elements. The available nitro- 
gen depends on the conversion of this nutrient from 
organic to nitrate form by the microbial metabolism 
of the soil. 

The concentration of vitamins in plants deserves 
some wider consideration in its relation to the fer- 
tility of the soil. It raises the question of whether or 
not the higher concentration of vitamins is a mark of 
higher nutritional quality. Observations of vitamin C 
in spinach which had been grown on colloidal clay, 
under careful control of fertility, suggested a higher 
concentration of this vitamin when any of the three 
variables — calcium, nitrogen, and potassium — was in 
deficiency in relation to the others, as judged by crop 
appearances and vegetative yields. The suggestion 
has been made that the concentration of this vitamin 
or catalyst increases in the spinach when any one of 
these three tested nutrients is so low as to make the 
“whipping up,” or speedier catalyzing, of its activities 
necessary. Such a suggestion presents a situation simi- 
lar to the demonstration of a poorly fed team of horses 
drawing too heavy a load and being spurred on by the 
whip. Whether high concentration of a particular vita- 
min in the forage is a mark of high quality is open 
to question, particularly if its high concentration is 
evidence that some nutrient element, and the syn- 
thetic processes it supports within the plant, are in 
deficiency. 


Production of food of high nutritional value is a 
noble objective for soil scientists. Quality of forage 
feed in relation to soil fertility is a newer concept that 
is still baffling as an agronomic criterion for wise soil 

(Concluded on page 452) 
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Federation for Freedom 


Aggressors Must Be Made to Realize that Free Peoples 
Can Meet Force with Superior Force When Challenged 


BY JOHN B. RAE 


HERE is one redeeming feature, perhaps the only 
one, in the threat of atomic warfare which 
hangs over us. It has given an extraordinary 
stimulus to thinking on the problem of world unity. 
That this stimulus exists is all to the good. Two world 
wars in less than half a century have demonstrated 
that the separate national states which constitute our 
present world society cannot remain at peace, and 
the advance of te chnology in the development of in- 
struments of mass destruction makes it doubtful that 
they can defend themselves in war. The United Na- 
tions, useful as its functions are, is not geared to do 
anything more than exercise a very mild re straining 
influence upon its members. We are distinctly in need 
of the “clear and careful thought implemented by res- 
olute action’ ’ prescribed by M. F. Ashley Montagu in 
his article “Living in an Atom-Bomb World” which 
appeared in the February, 1950, issue of The Review. 
It is essential, however, that both the thought and 
the action should be directed toward objectives that 
we can reasonably expect to attain in time to help us 
out of our present troubles. Ultimately, perhaps, we 
can hope for the creation of a world government 
which will abolish war, but there is an aura of unre- 
ality about the idea that we can realize this hope at 
once. The most superficial glance at the world today 
makes it manifest that the spirit of brotherhood for 
which Dr. Montagu appeals has not yet come into ex- 
istence, and it is exceedingly doubtful whether fear 
of the consequences of atomic warfare either can or 
should be made the basis for world federation. If all 
we wish to do is to avoid exterminating each other 
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with atomic weapons, a world union of Soviet Social- 
ist Republics will serve the purpose as well as any- 
thing else. Such a union, indeed, would be easier to 
establish and operate than a federation dependent on 
consent and agreement among peoples who are going 
to retain indefinitely their present diversity of lan- 
guage, culture, religion, social structure, and govern- 
ment. We are not, of course, going to take any such 
step. There are some things, notably our belief in the 
freedom of the individual, that we will not sacrifice 
for an uncertain and, on the whole, unattractive pros- 
pect of survival. Yet a world democracy is equally out 
of the question at present. There is no simple formula 
that will make democracy work automatically; recent 
history is all too visibly littered with the wreckage of 
overenthusiastic attempts to impose democracy on 
people who were not ready for it. It takes time to cul- 
tivate a genuine tradition of civil liberty and acquies- 
cence in the orderly functioning of a constitutional 
system. The successful democracies of today are all 
products of long and frequently painful deve ‘lop- 
ment, and they include only a seventh of the world’s 
population — some 309,000, 000 people out of a total 
of approximately two billion. 

The ate sage of immediate world government 
appear to have fallen into the not uncommon state of 
mind which assumes that any problem can be solved 
by saying, “There ought to be a law” — in this case, 
specifically, of assuming that a new world order can 
be established by drawing up a charter, or a constitu- 
tion, or a blueprint. Human societies are not created 
by writing words on a piece of paper; they have to 
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grow. When they unite, they do so because they al- 
ready have a substantial foundation of common inter- 
ests, and the process can be exasperatingly slow. It 
took 80 years and a civil war for the American Union 
to solidify itself beyond the possibility of disruption. 

To suggest that “the Parliament of Man, the Fed- 
eration of the world” is still a poet’s dream does not 
mean that we should cease to work toward it. It 
means rather that we had better not waste our ener- 
gies in trying to take the last step first. The only prac- 
tical way to begin is to form the nucleus of a free 
world society from the democratic states now in exist- 
ence. These states have the community of interests 
and ideals necessary to make federation feasible, and 
the current condition of the world gives them a pow- 
erful incentive to unite for greater security against the 
menace of totalitarianism. In concrete terms, this is 
the proposal now being advocated by the Atlantic 
Union Committee. It asks that the United States, 
Canada, Great Britain, France, the Netherlands, Bel- 
gium, Luxembourg, and such other democracies as 
these states may wish to invite, hold a convention to 
explore the possibility of federation. 

These nations have a common cultural heritage, 
their societies are based on respect for the rights and 
dignity of the individual, and their economic and 
military interdependence is an accepted and es- 
tablished fact. In other words, they already constitute 
a community. This point has been cogently expressed 
by Walter Lippmann. Referring specifically to the At- 
lantic nations he writes: “The members of this com- 
munity may not all love one another, and they have 
many conflicting interests. But that is true of any com- 
munity except perhaps the community of the saints. 
The test of whether a community exists is not whether 
we have learned to love our neighbors but whether, 
when put to the test, we find that we do act as neigh- 
bors.”* 

® Walter Lippmann, U. S. Foreign Policy, page 135 (Bos- 


ton: [Atantic Monthly Press book] Little, Brown and Company, 
1943), $1.50. 


That the Atlantic nations have acted as neighbors 
is a matter of clear historical record. They have 
fought for each other in two successive world wars, 
not because they particularly wanted to but because 
they had to recognize that the security of each was vi- 
tal to the security of all. The danger that an aggres- 
sive totalitarianism may precipitate a third world war 
has finally driven this lesson home, as is evidenced by 
the Atlantic Pact and the arrangements currently in 
progress for co-ordinating the military forces of the 
signatories. Similarly, the economic relationships of 
the Atlantic nations, always close, have been steadily 
growing closer. The European Recovery Program 
constitutes acknowledgment of the fact that the eco- 
nomic well-being of the United States is inseparable 
from that of Western Europe. It is not simply a ges- 
ture of American benevolence. If Western Europe 
needs the economic support of North America, North 
America equally needs a prosperous Western Europe 
as an outlet for its surplus production. 

If we had some assurance of a reasonably long pe- 
riod of peace, we might leave these forces of integra- 
tion to work themselves out in their own time. 
Unfortunately we do not have any such assurance. 
The dangers which face the free peoples of the world 
today need no elaboration; they cannot be met by 
half measures. The Atlantic Pact is a great step for- 
ward toward achieving a common defense of free- 
dom, but it is not enough. It is still only a military alli- 
ance, and no such alliance in the past has ever been a 
lasting method of preserving peace. An alliance, 
moreover, has the great defect of imposing on its 
members obligations toward each other without giv- 
ing them any corresponding control over one an- 
other’s actions. If the Atlantic nations are going to 
co-ordinate their military policies, they ought to co-or- 
dinate their foreign policies as well, and that can be 
done only by federation. To try to follow a common 
military policy without a common foreign policy is 
like trying to walk on one leg. It can be done, but it 
isn’t very satisfactory. 

(Continued on page 460) 
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industry has been witnessing repeated periods of 
activity in the development of roll-stabilizing de- 
vices for ocean-going vessels. A resurgence of interest 
in this field seems to be currently under way. The 
United States Navy has resumed tests of a so-called 
activated tank system, in which water is pumped rap- 
idly from one side of the ship to the other, in response 
to the signal from a roll-sensitive device. A few 
months ago an American firm was licensed to manu- 
facture and sell a British system involving movable 
fins projecting from the sides of the vessel. This sys- 
tem has already been installed on 114 ships of the 
British Admiralty and on nearly a dozen passenger 
ships. In the last 90 years there have been many other 
attempts — by various navies, including the British, 
French, and Japanese; by steamship lines; by some of 
the world’s foremost instrument and marine engineer- 
ing firms; and by numerous doughty individuals. 
Among the numerous and substantial objectives of 
these roll-quenching systems are some that appeal to 
passengers, others to ship operators and insurance 
agents, and an increasing number to the military. To 
the layman, the most obvious effect of the rolling and 
pitching to which all ships (except deeply submerged 
submarines are subjected) is an acute feeling of mis- 
ery known as seasickness. Some months ago a cruise 
of the presidential yacht Williamsburg demonstrated 
that neither high office, military valor, nor any quality 
of character can bring immunity to this affliction. 
While the idea of a massive technical effort aimed at 
the elimination of mal de mer may have its humor- 
ous aspects (to those who don’t get seasick) there are 
some very serious sides to the problem. Quite apart 
from the reduction in efficiency that occurs, even 


fi: the better part of a century the shipbuilding 
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Roll 
Stabilization 


Wide and Successful Use of 
Ship-Stabilizing Methods 


Appears in the Offing 


BY PAUL COHEN 


among experienced crews when subjected to pro- 
longed and heavy rolling, it was recognized 20 years 
ago that while Y comfort of crew and passengers 
could be a matter of economic concern “it may also be 
of much importance in the case of ships carrying 
troops, upon whose condition immediately after land- 
ing a great deal might conceivably depend. . . . Sta- 
bilization may also be advanced as a means of reduc- 
ing the stresses thrown on the structure of a vessel by 
a heavy seaway.”® 

In this connection it is interesting to observe that, 
in the opinions of noted naval architects, the stresses 
imposed on the hull by stabilizing equipment are in- 
variably small in comparison with the bending and 
torsional stresses which the ship must be designed to 
meet in any case. The inertia or “racking” stresses set 
up in the superstructure and masts of a heavily roll- 
ing ship are naturally reduced by stabilization. Sta- 
bilized ships have been proved to be drier and better 
able to maintain speed in heavy seas. Although this is 
not necessarily true for all forms of stabilizers, the 
types which are more economical in their energy re- 
quirements are able to operate with less power than is 
lost in trying to maintain speed in a rolling vessel. An- 
other, although slight, saving in fuel occurs through 
the fact that, particularly in a following sea, a sta- 
bilized ship can steer a straighter course with less 
yaw, than one that is rolling heavily. Finally, the sta- 
bilized ship is less apt to damage cargo or passengers. 

Changes in the art of naval warfare have added 
many new items to this list of advantages. Consider, 
for example, the masts and upper works of modern 
fighting ships, cluttered with radar antennae, search- 
lights, range finders, and other apparatus. Since naval 

® Engineering Age, April, 1930, page 396. 





vessels are generally designed with rather large meta- 
centric heigh's (that is, with considerable inherent re- 
sistance to capsizing) they iend io roll rapidly for 
ships of their size. Siructures high above the water 
line of a rolling vessel, therefore, can attain velocities 
in the hundreds of feet per minute, and the stresses 
which these components must take and eventually 
transfer to the hull are correspondingly high. A far 
more serious matter, however, is that the instruments 
mounted on such upper structures are built to be pre- 
cision-measuring devices. Superimposed upon the sig- 
nals of such instruments may be errors due to the 
movement of the heaving, twisting base on which 
they are mounted; unless such errors are removed, the 
data coming from the measuring devices are essen- 
tially useless for any practical purpose. Therefore, the 
individual components are either mounted on stabil- 
ized platforms, which are complex, heavy, and expen- 
sive pieces of equipment, or the data they yield are 
continuously corrected for the instantaneous position 
of the ship by comparison with some fixed reference 
such as a gyroscope. 


A Common Misconception 


Cne of the misconceptions frequently encountered 
regarding the purpose of roll-stabilizing devices is that 
they will make a ship a better gun platform, or 
eliminate some of the equipment that compensates 
for ship motion. Qualitatively, this is at least par- 
tially true, but unfortunately current stabilizing 
equipment still permits residual rolls of the order of 
two degrees. Although a two-degree roll may be ac- 
ceptable to a lady with a queasy stomach, it is nearly 
as bad as a 20- -degree roll as far as gunfire is con- 
cerned. Roll stabilization should permit lighter and 
simpler compensating equipment for the armament 
system, but equipment of far better performance than 
is now available is needed before major savings can 
be made in this field. 

In addition to roll, one must not forget pitch con- 
trol, a subject from which ship designers have so far 
backed away. The fact that a ship will still pitch, after 
it has been roll stabilized, is perhaps one reason why 
greater efforts have not been made to stabilize air- 
craft carriers (although, in 1924, roll stabilization 
equiyment was installed in the 10,000-ton Japanese 
carr‘er Hosyo). The torques required to overcome the 
rolling effects of waves on a large ship can reach many 
thousands of foot-tons, although as previously men- 
tioned, the net stresses to which the hull is subjected 

may be reduced. To eliminate pitch, however, would 
require tremendously larger forces and, very likely, 
far stronger hulls. Since pitch causes far less danger to 
a ship and less discomfort to her passengers, the con- 
centration of inventive effort on antiroll devices is 
understandable. 

About 1870, Froude pointed out the advantages of 
bilge keels in dampening heavy rolling, and these are 
now v'rtually standard equipment on all ships whose 
characteristics are such that bilge keels of manage- 
able size can do some good. In determining the ship’s 
center of gravity and of buoyancy — in specifying its 
metacentric height, in other words — the designer 
has another control over the way in which a ship will 
roll. If the resulting metacentric height is low, the re- 
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sult is a “tender”, ship having a slow, smooth roll, 
When such ships are also of large size, they can have 
rolling periods as long as 25 seconds or more. On the 
other hand, a large metacentric height will produce 
a “stiff” ship or one that strongly resists being tipped, 
and recovers with an abrupt, violent motion. When 
stiff ships are of small beam they tend to roll with a 
rather short period. Destroyers are typically in this 
category, and small ships of this type have had roll 
periods as low as four seconds. 

Of the various “active,” as compared to the struc- 
tural, methods of roll stabilization that have been tried, 
only three systems have been applied to large num- 
bers of ships. These are: (a) the various forms of anti- 
roll tanks that were originally dev eloped i in Germany, 
and which, in an advanced design, is currently being 
tested by the United States Navy; (b) the Denny- 
Brown fin stabilizers that parallel an invention by a 
Japanese engineer; and (c) gy roscopic stabilization 
that was rather widely applied in the 1920's and 
early 1930's, but has since been dormant. Prior to, and 
in between, these efforts have been a host of other and 
generally abortive attempts. 

One, for example, was that of Sir Henry Bessemer, 
who, in 1875, hung the whole saloon of a cross-chan- 
nel steamer on pivots. A hydraulic cylinder was then 
placed between this room and the ship, and a human 
operator, watching a spirit level, was supposed to op- 
erate the cylinder with proper timing so that the room 
remained upright as the ship rolled. The success of 
this experiment may be judged from the fact that the 

saloon was soon firmly attached to the hull in the usual 
manner. Another noted British engineer, Sir John I. 
Thornycroft mounted what was, in effect, a very large 
pendulum in a 230-ton steam yacht. A hvdraulic cyl- 
inder fastened to the pivot axis of the pendulum could 
swing it to one side or another and thus shift the cen- 
ter of grav ity of the ship. This was one of the first of 
the “moving ballast” types of antiroll devices. Thorny- 
croft used a small pendulum and an electric relay sys- 
tem to furnish the control signals, and w hile the 
system did dampen roll to some extent, it was not sat- 
isfactory. Neither Thornvcroft nor Bessemer grasped 
the principles and possibilities of the gyroscope as a 
roll-detecting method. 


Stabilization with Water Tanks 


It had been known for many years that water, slop- 
ping about in a ship’s hull, could greatly alter the 
ship's rolling characteristics, freque ntly for the worst. 
In 1881 the British Admiral:v began experiments with 
water tanks that ran from one side of the ship to the 
other, and with movable walls that could change the 
dimensions of the chamber. It was shown that the roll 


damnening effect was markedly affected by the | 


depth of water in the tank, and that this method had 
a tendency to extinguish the roll to a much greater 
degree than bilge keels. But in heavy or confused seas, 
it did not perform well, and this approach never 
proved itself sufficiently to merit commercial use. In 
1997, however, Frahm invented a system in which 
water was allowed to flow between two tanks on op- 
posite sides of the ship but at a rate that was at least 
partially controlled by means of air valves. This sys- 
tem definitely reduced roll, and in a practical and 
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relatively inexpensive manner. Eventually, the Ger- 
man shipbuilding firm of Blohm and Voss, which con- 
trolled the patent rights, installed this system on more 
than 1,000,000 tons of merchant and military ship- 
ping, including some of the most famous North Atlan- 
tic liners of the prewar decades. It made comfortable 
ships out of some notoriously hard rollers, and it was 
installed in ships as large as the Europa and the 
Bremen. There was some noise from the moving wa- 
ter, and the total weight of the tanks and their con- 
tents varied from about 1.3 to 1.5 per cent of the ships’ 
displacement. However, these tanks could only re- 
duce the roll (for example, from 16 degrees to five 
degrees) — not eliminate it, and the narrow inherent 
frequency range of the system did not always corres- 
pond sufficiently well with the very wide range of 
conditions which ships encountered. The Germans at- 
tempted to improve this system by forcing the water 

in the right direction with compre sssed air, and when 
this did not prove quite positive and quick enough, 
were resorting to pumps when World War II inter- 
vened. 

It appears, however, that the first to propose a sys- 
tem embodying positive displacement of fluid ballast 
in accordance with the roll acceleration of the ship is 
Nicholas Minorsky. The pumps, accelerometer, and 
improved control circuits are the chief features that 
distinguish the Minorsky system now being tested by 
the Navy. Although results have not been announced, 
this system has the essentials of a practical and effec- 
tive roll- -stabilizing device. Even its inventor, how- 
ever, does not claim that the new system will elimi- 
nate roll, and is content that a reduction in roll of 85 
to 90 per cent is sufficient for most practical purposes. 
That the inherent frequency response of this type of 
system is still a problem is indicated by the fact that 
better results are expected in a following sea, when 
the relative wave period is rather long, than when the 
waves are being taken on the bow quarters. 

The Navy’s experiments with this system started in 
1937 with construction and tests on dynamically 
scaled models. These tests were completed in 1939, 
and full scale tests were begun in May, 1940, on a 
1,160-ton ship. A number of mechanical difficulties 
were exposed, including violent hammer blows in the 
hydraulic system and noise problems in the control 
circuits, the latter arising in part from pickup of hull 
vibrations by the accelerometers. Before these diffi- 
culties could be corrected, the increasingly acute 


‘ problems of national defense caused the ship to be di- 


verted to strictly military duties late in 1940. Tests 
have now been resumed. 


Antiroll Fins 


Another method of roll stabilization that has seen 
rather wide application is the so-called activated fin 
method. A British patent of the 1890’s suggested the 
creation of stabilizing torques by fins acting like the 
ailerons of an airplane. However, this thought failed 
so thoroughly in initiating any practical development 
that the honor of inventing and first applying antiroll 
fins on ships must go to a Japanese engineer, Shin- 
taro Motora. During the mid-twenties, while he was 
in charge of the towing tank at the Nagasaki Dock- 
yards of the Mitsubishi Shipbuilding Company, Dr. 
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Motora installed stabilizing fins (actually horizontal 
rudders) to several Japanese ships, including a 1,700- 
ton mine sweeper and a 3,600-ton passenger steamer. 
Though his control and hydraulic circuits were some- 
what crude, and the hydrodynamic design of the rud- 
ders themselves could have been improved, the de- 
vice gave a fairly good account of itself, making 
substantial reductions in heavy rolls, but failing by 
several degrees or more in wiping out roll completely. 
His method is described in U. S. Patent No. 1533328. 
This general approach was later taken in hand by two 
British firms in the shipbuilding field, and is now 
known as the Denny-Brown stabilizer. 

The fins jut out from either side of the ship near its 
center and are placed as deep in the water as is feas- 
ible, so that pitching of the ship is not so likely to 
throw them clear of the water. The fins can be with- 
drawn into the hull when the ship is docking or does 
not require their use. The power required to operate 
the gear itself is almost negligibly small in comparison 
with the over-all power output of a ship, but the fins 
do add to the drag of the vessel. A basic limitation is 
that the righting torque which the fins can exert in- 
creases as the square of the ship’s velocity. This 
method of roll stabilization is substantially useless 
when the vessel is at anchor or moving very slowly. 
Generally speaking, it would seem to be mosi promis- 
ing for fairly high-speed ships of medium to low meta- 
centric height. The amount of roll which the fins can 
remove depends on the size of the rudders and on the 
speed of the ship, but a typical value might be 16 
degrees. As with the other systems mentioned, there is 
a slight residual roll — of the order of two degrees. 

No account of roll stabilization can be complete 
without mention of gyroscopic stabilization systems, 
even though they have been inactive for the past 15 
years or more. The conception that a large gyroscope 

(Continued on page 454) 
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Wild Life in the Great Court 


The Keen Observer Is Able to Find Numerous Examples 
of Wild Life in the Few Acres of Grass and Trees 
Surrounding the Main Buildings at M.I.T. 


BY CHARLES H. BLAKE 


member when the Great Court was a vast ex- 

panse of coarse pebbles crossed and margined 
by duck walks. There was a tradition, and a well- 
founded one, that beneath the pebbles lay a bottom- 
less caldron of mud. Unwise deviation from the duck 
boards could easily involve one in this mud. The plant 
life consisted almost solzly of the margining rows of 
adolescent rhododendrons under the shelter of pol- 
larded Hercules’-clubs. The latter have fulfilled their 
function and been extirpated, leaving the matured 
rhododendrons to stand unaided against sun and 
wind. One is naturally hesitant to ascribe any bale- 
ful influences, but the rhododendrons have not grown 
as well in the corner next to the Bursar’s Office as 
elsewhere.* 


\ least the elder inhabitants of the Institute re- 


* Actually this corner gets the maximum sun and wind burn 
in the early spring. Rhododendrons are especially susceptible 
so that they are now waxed to keep the moisture in their leaves 
and are doing better. 
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The present scene is wholly different. Reinforce- 
ment of the mud by successive accretions of pebbles 
has given a foundation upon which earth rests with- 
out danger of subsidence. This, in turn, supports 
grass, almost from wall to wall, upon which one may 
not only tread with safety but even sun-bathe. Along 
the sides are rows of well-grown elms and pin 
oaks. The subsidiary courts have a somewhat less 
formal array of trees, including there, and near the 
main lobby, some hawthorns and flowering fruit 
trees. Other shrubs continue beyond the court almost 
around the main group of buildings, hiding the 
foundations of the structures. Aside from the trees on 
Memorial Drive, the Great Court affords the only 
considerable area of trees and grass for nearly a mile 
in any direction. 

It would be quite impossible to introduce plants 
and soil for them without also bringing in a varied 
assortment of animals and plants. Soil depends for its 
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Map of the Institute and environs. The shaded areas provide food and protection for migratory birds whose ports of call include 
the “land of the bean and the cod.” 
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very existence on the activities of incredibly numer- 
ous, and mostly very small, organisms. These unseen 
animals — protozoans, threadworms, mites, spiders, 
and minute insects — are matched on the plant side 
by even more numerous bacteria and fungi. This in- 
visible wild life forms the mudsills upon which the 
visible part of the living world is erected. 

The next larger and correspondingly less numer- 
ous animals and plants are earthworms, grass, and 
other small herbage. Here also is the place of the Jap- 
anese beetle. At this level, organisms have existence 
for the average observer. Since the resolving power of 
all vertebrate eyes is rather similar, this size range 
is where potential food for birds begins. 

That there should be earthworms in the sod, and 
insects feeding on the plants, seems meet and proper 
as well as that there should be dandelions and Galin- 
soga in the grass. Less to be expected were some wild 
blue violets under the rhododendrons and since killed 
out by application of peat moss. 

Except for English sparrows, starlings, and street 
pigeons, there seem to be few or no birds in the 
Great Court. During most of the year this really is 
the situation and is what the usual visitor would ex- 
pect. Why should other than fully urbanized birds 
wish to dwell there? Much passing to and fro, a lim- 
ited variety of shelter, nest sites, and food, and well- 
trimmed lawns do, in fact, offer rather little to attract 
the wilder birds. The area is so limited as to be capa- 
ble of supporting only about one pair of any one spe- 
cies. However, our residents are slightly more varied. 
One, or even two, sparrow hawks may be found at 
intervals throughout the year. For a perch they pre- 
fer the ladder of the powerhouse chimney or the 
meteorological instrument tower. During the winter 
they subsist to some extent on English sparrows and 
starlings. In the summer a few grackles can usually 
be found feeding in the Court; where they nest, I 
do not know. 

The limiting factor seems really to be lack of nest 
sites or nest material for most birds. Mud and uncut 
grass would probably encourage robins to stay. Even 
the versatile English sparrow must adopt some ex- 
pedients. I have seen one nest, over a light at the top 
of the portico, that was only a ring of twigs in a 
space two inches high. Another was in a bush and 
was a 10-inch ball of twigs with a side entrance to 
the cavity within the ball. In this case the bird had 
reverted to the type of nest normal to its family, the 
weaver finches. 

It is during the migration periods in the spring and 
the fall that our Great Court comes to life. During 
these times, mostly April, May, and October, I have 
seen 34 species, which could only be migrants, in the 
Court and on the 
river side of Build- 
ings 1 and 2. Most of 
these were various 
thrushes, warblers, 
and sparrows. More 
conspicuous species 
— catbird, Baltimore 
oriole, and scarlet 
tanager — have also 


Henry B. Kane, '2‘ 
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Radiograph of fractured leg of woodcock who vainly and tragi- 
cally attempted entrance to the Admissions Office. 


occurred. Eight other wild birds seem to be on record 
as in, or flying over, the Court and two more have been 
seen within a few feet of the back of Building 10. 

The mere presence of trees is hardly enough to ac- 
count for so many birds. In spring the south-facing 
court with the high walls of the main buildings on 
three sides is a natural trap for birds descending in 
the early morning. Once down for the day, they will 
not take off over the treeless expanse to the northward 
by day, since their custom is then to work from tree 
to tree. Nor can they be driven out to the trees along 
Memorial Drive. The traffic seems a definite deter- 
rent. They can hardly escape from their trap until a 
warm night with gentle wind comes. This explanation 
is reinforced by the very meager occurrence of birds 
in the Court in autumn. The southward flight would 
see the trees less readily in early morning and birds 
might well move on before traffic became heavy. 

The most interesting occurrence in the Court was 
probably the woodcock found dead on the Admis- 
sions Office window sill. It had struck the building 
during the night and its beak and skull were badly 
smashed. This bird had played in ill luck. One leg 
had an old break which had healed but not knit. In 
spite of this, it had been able to get around success- 
fully for at least some months. 

During my strolls through the Court, I have 
only encountered one other birdwatcher, a student in 
Course XV. On occasions I 
have rubbed this in to my 
students in Biology. Perhaps 
more strange are the birds 
that do not visit us, such as 
the chickadee, white-breasted 
nuthatch, and downy wood- 
pecker. They are frequent 
enough in other parts of 
Cambridge but our trees may 
be too well sprayed and 
manicured to suit them. 


Henry B. Kane, 24 
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Election Returns 
Mitte of the Alumni Association took to the 


ballots this spring, in conformity with custom, 

to elect a new set of officers for the year 1950- 
1951. As a result of this expression of the democratic 
process, John A. Lunn, ’17, was elected for one year 
to serve as president of the Association, and Allen 
Latham, Jr., ‘30, was elected to serve a two-year term 
as vice-president. George Warren Smith, ‘26, and 
William W. Garth, Jr., 36, were elected to serve on 
the Executive Committee for two-year terms. 

Named as alumni representatives, to serve for five 
years as term members of the M.I.T. Corporation, 
were: C. Adrian Sawyer, Jr., ‘02, Pierre F. Lavedan, 
20, and Charles A. Thomas, ’24. 

There were 3,374 valid ballots cast for the election 
of members of the National Nominating Committee. 
Successful candidates were: John L. Porter, ‘00, for 
District 8; Walter R. C. Russert, ’18, for District 9; and 
Holland H. Houston, ’24, for District 10 — all of whom 
take office on July 1 

Elected to represent their classes on the Alumni 
Council were: Arthur T. Chase, 86, Salmon W. 
Wilder, 91, John A. Rockwell, 96, Theodore H. Taft, 
01, Edward B. Rowe, ’06, Orville B. Denison, ’11, 
Ralph A. Fletcher, ’16, Henry R. Kurth, ’21, Chenery 
Salmon, ’26, Gilbert M. Roddy, ’31, William W. Garth, 
Jr., 36, Rogers B. Finch, ’41, Theodore P. Heuchling, 
2-46, and Donald A. Hurter, 6-46. 


Alumni Day, 1950 


fe Day, 1950, to be held on Monday, June 12, 
will bring forth several innovations which, if not 
completely new, at least have not been employed since 
the end of World War II. The general program of 
the day — registration in the morning, luncheon in 
Du Pont Court, a symposium in the afternoon, and 
banquet in the evening — will follow the traditional 
pattern, but there will be some variations on past 
themes. 

Eight of the larger departments will hold reunions 
or forums for those who wish to supplement the 
remaking of acquaintances with an opportunity to 
follow recent progress in various professional fields. 
Thus, between 10:30 A.M. and 12:00 Noon, the de- 
partmental programs will include: 

Aeronautical Engineering: Laboratories will _ 
open for inspection, Faculty members will be “a 
home” to receive visitors, and coffee will be pete 
in the Du Pont Room. 

Biology: Inspection tours are planned for the Elec- 
tron Microscopy, X-ray, Spectroscopy, Biochemical, 
Instrumentation, and Enzymology Laboratories. 

Business and Engineering Administration: Sym- 
posia will be held on “The Future of Industrial Rela- 
tions”, “Tomorrow’s Marketing,” “Future Advances in 


Accounting,” “Changing Administrative Objectives,” 
and “Future Financing Problems.” 

Chemical Engineering: There will be addresses on 
the new “Engineering Fractice School Station at Oak 
Ridge,” “Possibilities in Nuclear Engineering,” and a 
discussion on departmental problems. 

Chemistry: A discussion will be he.d on “The Phil- 
osophy of Teaching Modern Chemistry.” 

Civil and Sanitary Engineering: Members of the 
staff will present lectures on the “New Hy drodynamics 
Laboratory,” “Sanitary Enginee ring at M.LT..,” “Shock 
Leads and Structures,” and “Soil Solidification by 
Chemical Methods.” A movie on Camp Technology 
will be shown. 

Electrical Engineering: A colloquium will be held 
on “Looking into the Future of Communications, 
Power, Control, and Atomic Energy.” 

Mechanical Engineering: The Department will 
hold informal discussions on educational philosophy, 
friction phenomena, materials cutting and processing, 
vibrations and control, supersonic mechanics, low 
temperatures, gas turbines, and jet propulsion. 

From 12:30 P.M. to 2:00 P.M. an informal luncheon 
will be served in Du Pont Court. 

Most appropriately, the new Charles Hayden 
Memorial Library will be the scene of the afternoon 
symposium on “Access to Ideas — Is Reading Obso- 
lete?” William W. Garth, Jr., ‘36, will be chairman of 
this event. Symposium papers will be presented by: 
Colonel E. W. Palmer, President of Kingsport Press, 
Inc., Kingsport, Tenn.; Andrew Heiskell, Publisher of 
Life, and Vice-president and Director of Time, Inc.; 
and Admiral Luis de Florez, ’11, consulting engineer 
and President of de Florez Engineering Company, Inc. 

Between 4:00 and 5:30 P.M. President and Mrs. 
Killian will welcome Alumni Day guests at an open 
house reception at the President's House. 

Some classes have arranged for predinner gather- 
ings at the Copley Plaza in Boston between 5:30 and 
6:30 P.M., and the ever popular Stein-on-the-Table 
Banquet will be held in the ballroom of the Copley 
Plaza between 7:00 and 10:00 P.M. Addresses will 
be given by: Karl T. Compton, chairman of the 
M.LT. Corporation; James R. Killian, Jr., ’26, Presi- 
dent of M.I.T.; and Marshall B. Dalton, ’15, chairman 
of the Committee on Financing Development. 

For wives of Alumni attending Alumni Day activi- 
ties, a similar program has been arranged. Members 
of the Hospitality Committee will be available be- 
tween 9:00 A.M. and 12:00 Noon in the Emma Rogers 
Room (10-340) to welcome Alumnae and wives of 
Alumni. The ladies will have their own banquet at 
7:00 P.M. in the air-conditioned Sheraton Room of 
the Copley Plaza, which will terminate in time for 
those who wish to attend the Pops Concert at Bos- 
ton’s Symphony Hall. 
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meeting of the Alumni Council in the ¢ 
of the Graduate House, at which C. 
Jr., 02, President of the Alumni Association, presided. 


Business as Usual 


a was the order of the day on April 24 as 97 


members and guests broke bread at the 275th 
zampus Room 
Adrian Sawyer, 


Changes in the class affiliations of 68 Alumni — of 


which 66 were to the Class of 2-44 — were approved. 
William J. McCune, Jr., 
tee on Nominations for Advisory Councils, submitted 
his report which was voted upon affirmatively. In ad- 
dition to nominating new personnel, it was recom- 
mended that the Alumni Advisory Council on Musi- 
cal Clubs be discontinued since the activities of the 
Musical Clubs are now under the direct guidance of 
a full-time Faculty member. 


37, chairman of the Commit- 


It was reported that, at its afternoon meeting, the 


Executive Committee enthusiastically endorsed the 
recommendations of the Committee on Honorary 
Members, under the chairmanship of Samuel C. Pres- 
cott, 94, who nominated Horace S. Ford, Treasurer 
of M.L.T., 
Alumni Council, and nominated John W. M. Bunker, 
Dean of the Graduate School, as an honorary member 
of the Alumni Association. 
was approved by voting acceptance of the Secretary's 
report. 


as the fourth honorary member of the 


Action on these matters 


Percy Bugbee, ’20, chairman of the Committee on 
Nominations for Departmental Visiting Committees, 


submitted the names of 23 Alumni to serve on Visit- 


ing Committees of all departments of the Institute, 


as well as for the Library, the Medical Department, 
and the Division of Industrial Cooperation. This re- 
poit was approved, and the names of the Alumni thus 
nominated have been submitted to the Administra- 
tion for election by the M.LT. Corporation. 

President Sawyer ne xt istenteeee to the Council 
Abbott L. Johnson, 2d, °22, who was hye from 
Muncie, Ind., and Saxton W. Fletcher, ’18, President 
of The M.I.T. Club of New York, and representative 
of that Club on the Council. 

Walter H. Gale, ’29, Associate Professor of Aero- 
nautical Engineering, and Director of the Summer 
Session, was introduced by President Sawyer. Pro- 
fessor Gale explained how plans for the 1950 Summer 
Session emphasized more than ever the rendering of 
service to industry and to the nation by the Institute. 
To this end there will be conferences and courses of 
instruction varying in length from three days to 12 
weeks. The utilization of several outside men during 
the summer will permit greater cross-fertilization ot 
ideas and will relieve our own staff of overload. 

Donald P. Campbell, °43, Assistant Professor of 
Electrical Engineering, was then called upon to speak 
en recent trends in automatic control, particularly as 
such methods are being employed for industria] oper- 
ations in Europe. Professor Campbell first explained 
the basic philosophy of automatic control devices and 
cited examples of applications of servomechanisms 
in the production of nylon, plastic sheeting, paper 
pulp, in drying processes, and in nuclear energy 
work — applications requiring constant control of the 
quality of the output. He also discussed the current 
trends in this field and in Europe. 





If, per chance, a scrutiny of the April, 1950, Review 
failed to reveal information on class reunions which 
are being held in conjunction with Alumni Day on 
June 12, The Review reprints below the tidings con- 
tained in that issue, and incorporates the most recent 
news as well: 


1890 June 11. A dinner will be held at 1:30 P.M. at the 

~ Copley Plaza, Boston. 

1891 June 10. Luncheon at The Country Club, Brook- 
line, at 1:00 P.M. 

1895 June 12, Alumni Day. Members will meet at lunch- 
eon in Du Pont Court. Luther K. Yoder, reunion 
chairman, 69 Pleasant Street, Ayer, Mass. 

1900 50th reunion. June 9-11, The Pines, Cotuit, Mass.; 
June 9, a in commencement activi- 
ties; June 12, special Class table at Alumni Day 
luncheon, Du Pont Court. Elbert G. Allen, re- 
union chairman, 54 Bonad Road, West Newton 
65, Mass. 

1905 June 13-15. Oyster Harbors Club, Osterville, Mass. 
William G. Ball, reunion chairman, Box 285, Co- 
tuit, Mass. 

1910 June 9-11. Hotel Griswold, New London, Conn. 
Clifford C. Hield, reunion chairman, 719 Nicollet 
Avenue, Minneapolis 2, Minn. 








Class Reunions 





1915 June 9-11. Coonamesset Lodge, North Falmouth 
(Cape Cod), Mass. Class get-together preceding 
banquet at Copley Plaza on June 12, Alumni 
Day. Azel W. Mack, reunion chairman, 40 St. 
Paul Street, Brookline 46, Mass. 

1920 June 9 week end. Sheldon House, Pine Orchard, 
Conn. Alfred T. Glassett, reunion chairman, 101 
Park Avenue, New York 17, N. Y. 

1925 June 9-12. Friday afternoon until Monday morning 
at Hotel Griswold, New London, Conn. F. Leroy 
Foster, reunion chairman, Room 5-105, M.1.T. 

1930 June 10-11. Riversea Inn, Old Saybrook, Conn. 
Hermon H. Scott, reunion chairman, 385 Putnam 
Avenue, Cambridge 39, Mass. 

1935 June 10-11. Hotel Rockmere, Marblehead, Mass. 
John H. Colby, reunion chairman, 25 Jefferson 
Road, Wellesley Hills 82, Mass. 

1940 June 10-12. Cliff Hotel, Scituate, Mass. Saturday 
morning, June 10, to Monday morning, June 12. 
Robert A. Bittenbender, reunion chairman, 287 
Waban Avenue, Waban 68, Mass. 

1945 June 9-12. Mayflower Hotel, Manomet Point, Ply- 
mouth, Mass. Friday night, June 9, to Monday 
morning, June 12. Cocktail party at 5:00 P.M. 
preceding Alumni Banquet on June 12. Clinton 
H. Springer, reunion chairman, 44 Church Street, 
Bristol, R. I. 


For other details, please consult the class secretary or 
reunion chairman. 
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Development Fund Exceeds 
$12,000,000 


N unrestricted gift of $1,000,000 given to the Insti- 
tute by John D. Rockefeller, Jr. was announced 
by Marshall B. Dalton, ’15, chairman of the Committee 
on Financing Development, at a meeting of the Devel- 
opment Fund Program held in Cambridge on April 22. 
Addressing the third meeting of more than 200 
alumni members of the National Committee on 
Financing Development, which was established in 
1948 to “fund M.I.T.’s independence” through the 
current $20,000,000 Development Program, Mr. Dal- 
ton reported that including the Rocketeller gift, the 
total to date is $12,162,309. 

In making the gift to M.I.T., Mr. Rockefeller wrote 
President Killian that “because of the Institute’s out- 
standing position of leadership in the field of science, 
the high order of service rendered by it, as weil as 
the promise of future achievement which it gives, I 
um glad to have a part in the effort to broaden its 
educational program and strengthen its financial con- 
dition. 

“That the Institute may continue and expand its 
strategic service to ail interested in the advancement 
of science for the betterment of mankind, irrespective 
of national boundaries, is my earnest hope and confi- 
dent belief. Without in any way desiring io restrict the 
use of this gift, may I say that the part of the develop- 
ment program which provides for continuing operat- 
ing needs appeals especially to me in that it is directed 
toward the buttressing of the Institute's financial 
stability and independence as a private institution.” 

Replying to Mr. Rockefeller on behalf of the Insti- 
tute, Dr. Killian said: “It is our intent to utilize your 
gift in this way, and we are particularly happy to do 
so because I believe it will stimulate other friends of 
M.I.T. to make similar unrestricted contributions. The 
Institute’s primary need at this point is for funds to 
stabilize the support of its current operations. I feel 
that the confidence you have expressed in our program 
at the Institute is one of the happiest auguries for the 
success of our Development Fund campaign, and that 
it will be heartening to all private institutions which, 
along with M.LT., are seeking to fund their inde- 
pendence.” 

Announcement of Mr. Rockefeller’s gift was the 
high light of a full day’s program in which progress 
on the Development Program was reported from 
alumni representatives throughout the nation, and 
those attending had opportunity to visit the Charles 
Hayden Memorial Library and other buildings erected 
since the establishment of the Fund Program. 

During the morning, Mr. Dalton opened the meet- 
ing in Huntington Hall and called for regional reports 
from chairmen of the seven regions into which the 
country has been divided. 

Boston, representing the New England states ex- 
cepting Connecticut, reported $2,496,965, according 
to Raymond Stevens, 17, Vice-president, Arthur D. 
Little, Inc., who is vice-chairman for the region. New 
York and Long Island, the Newark area of New Jersey, 
and Connecticut raised $5,003,953, according to Dun- 
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can R. Linsley, ’22, vice-chairman of that region, and 
Executive Vice-president of the First Boston C Jorpora- 
tion, New York. 

For the region covering Greater Philadelphia, 
eastern Pennsylvania, southern New Jersey, Delaware, 
Maryland, Washington, DD. C.. ena V irginia, Walter 
J. Beadle, °17, vice-chairman of this region and Vice- 
president, E. Le du Pont de Nemours and C Jompany, 
reported $1,932,957. Pittsburgh, West Vi irginia, Ohio, 
Kentucky, and Tennessee, through Howard H. Mc- 
Clintic, Jr., "19, President, Ferguson and Edmondson. 
reporting for Paul W. Litchfield, 96, chairman of the 
Board of the Goodyear Tire and Rubber Company and 
vice-chairman of the region, announced $1,117,077 

Louis H. G. Bouscaren, ’04, Vice-president, Stone 
and Webster Engineering Company of Chicago, as 
vice-chairman for the region covering the midwest 
section of the country, reported a total of $552,945. 
William J. Sherry, ’21, President, Sherry Petroleum 
Company of Tulsa, Okla., reporting for Horace R. 
Bennett, 16, President, Union Producing Company, 
Shrev eport, La., announced $495,776. 

For the Pacific Coast, the Rocky Mountain region, 
and Hawaii, Mr. Dalton reporte od for W illiam L. 
Stewart, Jr., 23, of Los Angeles, Executive Vice- 
president of the Union Oil Company of California: 
Samuel W. Selfridge, 13, of San Francisco, Assistant 
Treasurer of the Standard Oil Company of California; 
and H. W. McCurdy, ’22, of Seattle, President of the 
Puget Sound Bridge and Dredging Company, as fol- 
lows: $563,533. 

Contributions reported by the regional chairmen 
showed $4,242,900 in gifts from national corporations; 
$4,878,258 in special gifts; and $3,041,150 in regional 
subscriptions. Mr. Dalton said these figures indicate 
that M.I.T. continues to enjoy increasing support from 
industrial corporations. From 1927 to 1948 corporation 
support accounted for 7 per cent of all gifts; in 1948 
it amounted to 26 per cent. Ninety different corpora- 
tions contributed to the Institute between January, 
1948, and June, 1949. 


Lowell Institute Graduates 100 


A the 46th graduation exercises of the Lowell Insti- 

tute School, held in Huntington Hall on the eve- 
ning of Wednesday, May 24, approximately 100 stu- 
dents received graduation certificates, according to 
an announcement by Arthur L. Townsend, ‘13, the 
School’s Director. 

Greetings from President Killian and the M.LT. 
Corporation were delivered by Julius A. Stratton, ’23, 
Provost of the Institute. Horace S$. Ford, M.LT. 
Treasurer and a long-time friend of the School, also 
addressed the graduates. In traditional manner, Ralph 
Lowell, trustee of the Lowell Institute School, pre- 
sented the graduation certificates. Mr. Lowell is presi- 
dent and chairman of the Boston Safe Deposit and 
Trust Company, and has been a term member of the 

M.1.T. Corporation since last fall. 

The principal address was given by Lewis K. 
Sillcox, Executive Vice-president of the New York Air 
Brake Company. A leading industrialist, Dr. Sillcox is 
also well known for his interest in education. 
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BUSINESS IN MOTION 
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An important part of Revere’s contribution to 
American industry is rendered by the Technical 
Advisory Service. This is a body of capable engi- 
neers and technicians, located in all parts of the 
country, who collaborate with customers and pros- 
pects and in so doing provide liaison with Revere 
Research. Their work includes not only advice on 
the selection and specification of the Revere Metals 
for specific applications, but quite often involves 
the solution of manufacturing 


copper was very much better; the ease of forming 
and brazing saved a great deal of time, more than 
making up for the extra cost of the alloy. 

@ The manufacturer of a clothes dryer reported 
difficulty in drilling aluminum tube and aluminum 
extruded shapes, due to burrs around the holes. The 
drills used were found to be unsuitable for the pur- 
pose, so the T.A. obtained a high-spiral drill, ground 
it to the right rake and point angles in the Revere 
machine shop, and tried it out on 
samples from the customer’s or- 





problems. The Technical Advisor, 
or “T.A.” as we call him, has an 
extremely interesting job. One call 
may be upon a great shipyard, the 
next upon a jeweler, and the fol- 
lowing one on a hardware manu- 
facturer. Each T.A. tends to spe- 
cialize to a certain extent along 
the natural lines laid down by his 
education and experience. Since 
the group is highly diversified, it is 
always possible to call into serv- 





der. Clean holes were produced 
with almost no burring. Elimina- 
tion of a de-burring operation re- 
duced manufacturing costs. 

@ A large hardware manufacturer 
was buying and stocking too many 
types of materials, many of them 
differing only slightly. The T.A. 
Service collaborated with the engi- 
neering and production depart- 
ments,and recommended simplified 








ice the man or men most familiar 
with a given industry or prob- 
lem. Here are several instances of the work done 
by Revere T.A.s. 

@ A shipyard was using electrolytic copper to make 
large-diameter pipes to carry cooling water to the 
condensers. The copper was purchased in sheets, 
formed into shapes of varying degrees of complex- 
ity, and brazed. The T.A. suggested that while elec- 
trolytic copper can be brazed, phosphor-deoxidized 
copper is far superior. He recommended that a trial 
be made of a few sheets. During a subsequent call 
on another matter the T.A. asked what the results 
had been. He was told that the phosphor-deoxidized 





specifications for 225 items out of 
360. Result: purchase of larger 
quantities in the most economical sizes, with reduc- 
tion of inventories, and lessening of clerical work. 
The first year showed a saving of about $25,000. 

In reporting these three examples Revere gives 
itself no special credit, since work of this kind is 
undertaken by suppliers in all industries, paper and 
glass, chemicals and plastics, felts, rubber, and so 
on. The point we stress is that you can obtain not 
only materials, but also the know-how and knowl- 
edge back of them, if you but allow your suppliers 
to work closely with you. Why not try it? The re- 
sults may amaze you. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
x w x 
Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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Need an inexpensive 
easy-to-erect 10 to 60 foot 
mast that can be climbed 
safely and which takes 
~\ practically any kind of 
antenna?... 
© A self-supporting roof- 
mounted tower?... 
@A guyed tower up to 
400 feet a for com- 
mercial use?... 
ePower line masts 
or towers?... 
@Home receiver TV 
antenna supports?... 


As specialists in masts 
and towers for over 17 
years, TRYLON offers a 
complete, time-tested line 
at minimum cost for 
maximum safety and 
dependability. 

Write for literature on 
any desired type—or, bet- 
ter yet, outline your mast 
or tower problem and let 
TRYLON specialists rec- 
ommend a suitable unit. 


WIND TURBINE CO. 


West Chester Pennsylvania 


Robert W. Weeks,'13 Runyon Colie, Jr.'40 
William A. Soley, Jr."33 Peter G. Park'40 


TRYLON 
TOWERS \y MASTS 


AY 
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RESPONSIBILITIES OF 


(Continued from page 431) 


M.L.T. 


in the country who has not at some time expresse “d 
himself on what he felt were the political and military 
implications of the atomic bomb. It may be hoped 
that future years will see scientists in other fields do 
equally well in keeping the general public in touch 
with new developments. 

Technological schools in the United States have 
been aware of their responsibility to help students 
obtain the background they need to act effectively 
within the framework of their responsibilities as citi- 
zens. But as you well know, the requirements for an 
engineer's training are so demanding that the broader 
educational responsibility of the engineering school 
often has been more honored in the breach than by 
observance. As you also know, M.LT., as part of its 
Development Program, is presently increasing the 
emphasis on humanities and general education. 

This question of the general education part of the 
engineering program has been subject to more dis- 
cussion and investigation than any single aspect of 
our activities in recent years. Much of this has come 
in re sponse to the obvious need of societv for more 
engineers who have breadth as well as depth, more 
engineers who not only are competent in the labora- 
torv or on the drafting board, but who have good 
understanding of the world in which they live, and 
some grasp of the art of dealing with people. 

As a result, there has been a stimulating and healthy 
experimentation going on, not only at M.L.T. but in 
many engineering schools, to find better wavs of 
teaching the humanities and the social sciences. I was 
much interested to have the officers of one of our 
great educational foundations in this country recently 
make the comment, after having looked over a num- 
ber of programs in engineering schools, that the ren- 
aissance in the teaching of humanities in this coun- 
trv might well come about in our engineering schools 
and institutes of technology. They are less encrusted 
with classic traditions; they are more willing and free 
to try new approaches; and they are blessed with high 
standards to judge their work in general education as 
well as their work in science and technology. 

A week or so ago the Secretary of State, Dean 
Acheson, in speaking before the American Socie ty of 
Newspaper Editors of the present threat to our coun- 
try, reminded his audience of the common interests of 
the American people and the responsibilities the safe- 
guarding of these common interests places on all of 
us. He spoke first of the principles of freedom and 
diversity and tolerance on which the country has been 
built, and he called for renewed faith in those prin- 
ciples. I have spoken of what I feel is the resnonsi- 
bilitv of the colleges and universities in this respect. 

Secretary Acheson spoke, too, of the need for a 
strong defense establishment, and I need not tell vou 
about how M.LT. is contributing to our military de- 
velopments. The Secretary spoke of the need for rais- 
ing standards of living throughout the world. It is 
obvious that M.I.T.’s contribution here is also very 
great indeed. 

(Continued on page 450) 


THE TECHNOLOGY REVIEW 











in 





70° 


... TWO 
WEBSTER 
SYSTEMS 


In San Francisco: 

“Short-Hour” Heating with Steam 
Pictured at left is Parkmerced, the great housing 
development of Metropolitan Life Insurance 
Company. Shown graphically is a San Francisco 
winter day with temperature below 70° in the 
morning and evening and above 70° at midday. 


In designing a Webster Vacuum Steam Heating 
System for Parkmerced, Consulting Engineer 
Thomas B. Hunter knew from experience that 
San Francisco buildings are best served and most 
economically served by what is known as “short 
hour” heating, with steam either full on or off 
entirely. 

Knowing too that this type of operation demands 
the best in radiator valves and traps and vacuum 
pumps, Engineer Hunter approved the selection 
of Webster Sylphon Packless Valves, Webster 
Sylphon Traps and Nash Vacuum Pumps. 
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In New York City: 
Continuous Heating with Steam 


Pictured at right is Lillian Wald Houses of the 
New York City Housing Authority in downtown 
Manhattan. It is one of eight projects of this 
Authority, all equipped with Webster Moderator 
Systems furnished under a uniform specification 
which is the result of long study by the Authority 
and its numerous consulting engineers. * 

Look at the temperatures for this New York 
winter day. Heat is needed all day with the 
amount of heat varying from 44% of maximum 
down to 14%. What is necessary—and provided 
by the “controlled-by-the-Weather” Webster 
Moderator System—is continuous heating with 
variation in the rate of heating to meet the 
changing demand. 

*LILLIAN WALD-~—Sullivan A. S. Patorno; WOODSIDE-—Meyer, 
Strong & Jones; ALBANY—Fellheimer, Wagner & Vollmer, Archi- 
tects and Engineers; SOUTH BEACH-—V. L. Folotico Associates; 
TODT HILL—E. V. Marquis; BRONX RIVER—Sullivan A. $ 


Patorno; DYCKMAN-Sullivan A. §. Patorno; FARRAGUT—Paul 
Wunderlich. 





Whether it is a Webster Vacuum System for San 
Francisco or a Webster Moderator System for 
New York, each room occupant can make a 
positive heat shut-off with a Webster Radiator 
Valve—a prime necessity in large, multiple-unit 
housing. 

Address Dept. TR-6 


WARREN WEBSTER & COMPANY, Camden 5, New Jersey 
Est. 1888. Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Ltd., Montreal 
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Wherever you are—whatever your climate and 
heating requirements—there is a Webster System 
to fit your needs, and you are almost sure to 
find a long-resident Consulting Engineer in your 
community who knows your climatic require- 
ments and knows from experience how well 
Webster equipment can serve you. 
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TO YOUR 
PURE WATER 


Problems 


Here are highlighted the advantages of either 
distilled water or demineralized water as used in 
practically all manufacturing and processing opera- 
tions which call for Pure Water. Catalog #123 
presents an entirely new approach in solving Pure 
Water problems. Send for your copy today! 













BarnstEap Demineralizers 
can save you money in your operations 
with high-test mineral-free water. For 
whether you need 5 gallons an hour 
or 1000, Barnstead Demineralizers 
produce water of far higher purity at 
lower cost with a minimum of main- 
tenance. Let a Barnstead Pure Water 
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RESPONSIBILITIES OF M.IL.T. 
(Continued from page 448) 


What may not be so obvious, perhaps, is M.I.T.’s 
contribution to international understanding which 
Acheson spoke of when he said: “We must use every 
means we know to communicate the value of free- 
dom to the four corners of the earth.” 

There are at M.I.T. over 420 foreign students this 
year. The applications run into the thousands, and we 
have made every effort to absorb as many qualified 
students from other countries as we feel able to do in 
fairness to our first responsibility which must be the 
youth of our own country. But this is a large propor- 
tion, over 7 per cent of our student population — the 
highest percentage of foreign students of any college 
in the country. (Harvard comes next with 5 per cent.) 
As these students go out to all parts of the world, they 
will be better authorities on the United States than 
they could ever have been from reading about it in 
books. 

Also important to international understanding jis 
the growing interest of our students in going abroad 
for further study after graduation. I myself can im- 
agine no more representative group than these un- 
official diplomats who go out to other countries from 
M.LT. Sparked by the Fulbright program, which is 
making foreign study possible for many of our stu- 
dents and teachers, interest in going abroad has stead- 
ily increased in the past few years. 

Of greatest interest to me, however, are the two 
student programs which are bringing foreign students 
to M.I.T. One project is that of a student undergradu- 
ate committee which is working with the Displaced 
Persons program in bringing to this country D.P.’s 
who wish to study at M.I.T. and are qualified. Six 
students came to Technology this vear through the 
efforts of this student committee. The Corporation 
agreed to waive tuition up to one year, but aside from 
that the students themselves have taken full respon- 
sibility. They must assume a legal obligation under 
the law to provide for the maintenance and support 
of these D.P.’s for one vear. 

M.L.T. fraternities have provided meals and hous- 
ing for them. and the groun which brought them over 
has provided clothes and books and otherwise looked 
after their welfare. And I am pleased to add that the 
students recognize that their moral obligations to this 
group will not end with the termination of their legal 
obligations. Plans are going ahead to bring an addi- 
tional group to this countrv next vear. 

The other student enterprise in promoting interna- 
tional relations through brincine foreion students to 
the United States. is the Foreion Student Summer 
Project. begun in 1948. Here again the students them- 
selves have suggested the program and taken full re- 
sponsibility for it. The collese administration has co- 
operated to the extent of waivine tuition and furnish- 
ing two advisers to the student group. 

Over 60 students from 16 countries came to M.LT. 
in the summer of 1948 under this program. Last sum- 
mer there were around 80 who came, and they came 
not only from Eurove but from the Near East and 


(Concluded on page 452) 
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shelf life are being increased. 
Products formerly ‘‘impossible’’ to 
make are earning millions of dollars 
in sales annually — thanks to high 
vacuum. 
High vacuum processes, developed 
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QUALITY OF FOOD CROPS 
(Concluded from page 436) 


management. For already too long a time have more 
bulk and higher percentage concentrations of one or 
all of the inorganic elements been the criteria which 
we considered sufficient for measuring the values or 
services given by the soil fertility. But when food pro- 
duction, as the main objective of soil use, forces itself 
on us more strongly, mn the necessity to purchase 
"protein- supplements” even for fattening a mature 
animal is so widely recognized, and when the short- 
ages, for example, in the complete array of essential 
amino acids delivered by plants are more generally 
appreciated, then the soil fertility, in its more inclusive 
range of trace as well as major elements, will be con- 
sidered for its protein-producing power or for all the 
other qualities of the feeds and foods it gives us. Tra- 
ditional concepts always cling, of course, and newer 
ones come to replace them “only through studious 
efforts to comprehend the more fundamental facts. 
Eventually, we believe, the quality of the feed and 
food crops will be causally connected with the well- 
balanced and high nutrient levels, or the fertility, in 
the soil. 


REFERENCES 
‘Horner, Glenn M., “Relation of the Degree of Base Satura- 
tion of a Colloidal Clay by Calcium to the Growth, Nodulation, 


and Composition of Soybeans, Missouri Agricultural Experi 
ment Station Research Bulletin, 232 (1935). 


*Hutchings, Theron B., “Relation of Phosphorus to Growth, 
Nodulation and Composition of Soybeans,” Missouri Agricul 
tural Experiment Station Research Bulletin, 243 (1936). 

*Ferguson, Carl E. and Albrecht, William A., “Nitrogen Fixa- 
tion and Soil Fertility Exhaustion by Soybeans under Different 
Levels of Potassium,” Missouri Agricultural Experiment Station 
Research Bulletin, 330 (1941). 


‘Hampton, H. E. and Albrecht, William A., “Nodulation 
Modifies Nutrient Intake from Colloidal Clay by Soybeans,” 
Proc. Soil Sc. Society of America, 8:234—237 (1944). 


*Albrecht, William A., “Wheat Is ‘Hard’ or ‘Soft’ According 
to the Pattern of Soil Nitrogen,” Philfarmer, Second Quarter 
1948. Published by Phillips Petroleum Company, Bartlesville, 
Okla. 

*“Wittwer, S. H., Schroeder, R. A., and Albrecht, William A.., 
“Vegetable Crops in Relation to Soil Fertility, Vitamin C and 
Nitrogen Fertilizers,” Soil Science, 58:329-336 (1945). 


RESPONSIBILITIES OF M.L.T. 
(Concluded from page 450) 


Far East as well. The students raised the money to 
finance the project and also planned a summer for 
the visitors which included trips around the country 
and visits to American homes. Since this was a $75,000 
to $80,000 project, it is not a small undertaking for 
these students to assume! 

Thus M.LT. reflects the changing world of which 
it is a part. Both as a bulwark in preserving the peace 
and in strengthening it, this college of ours is playing 
a very important role. Technology has grown as its 
responsibilities have grown. And, I am proud to say, 
“We are still moving ahead.” 
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ROLL STABILIZATION 
(Continued from page 441) 


placed in a ship (with its spin axis vertical and its 
precession axis parallel to the ship’s pitch axis) could 
have a stabilizing effect dates trom 1904 when a Ger- 
man named Schlick advanced the idea. He tried it out 
in an ex-German torpedo boat and claimed consider- 
able success, but later work in England was 
inconclusive. It can be demonstrated that this essen- 
tially passive system can stabilize a ship effectively 
only against waves of a regular and unique period, a 
rather rare condition for a ship to encounter. Other 
nations have also played with gyroscopic roll stabiliza- 
tion, but this system is tied most prominently to the 
name of Elmer A. Sperry, who described the essen- 
tials of his method in U. S. Patent No. 1150311, August 
17, 1915. The gyroscopic stabilizers that were installed 
in about 40 yachts, several naval vessels, including at 
least one aircraft carrier, and in one major Atlantic pas- 
senger liner followed this patent in all important es- 
sentials. Sperry took advantage of the fact that move- 
ment of the spin axis of a gyroscope is accompanied by 
the production of a torque in a plane at right angles 
to the disturbing torque. He mounted a gyroscope 
having one — of freedom, much as did Schlick, 
but also furnished a motor to swing the rotor accord- 
ing to the commands of a small control gyroscope 
whose only task was to measure the ship’s roll. When 
the ship rolled, the control gyroscope would close a 
contact that, through relays, actuated the precession 


motor that tilted the large gyroscope. The latter 
would respond by producing a torque in such a direc- 
tion as to right the ship. 


A Record Installation 


The installation in the Conte di Savoia, which to 
this day remains the largest and most elaborate at- 
tempt ever made to stabilize a ship, deserves some 
description, even though it was one of the engineer- 
ing landmarks of the early 1930's and was, as such, 
given ample publicity. The Conte di Savoia was a 
transatlantic liner of 45,000 gross tons built in Italy for 
the Lloyd Sabaudo Company. While still on the draw- 
ing boards, it was designed to include roll-stabiliza- 
tion equipment. This equipment consisted primarily 
of three huge rotors, each 13 feet in diameter, and 
weighing 110 tons. With the driving and precession 
motors, gimbals and associated equipment, the instal- 
lation weighed 660 tons. At their maximum speed of 
910 revolutions per minute, the gyroscopes could de- 
liver a torque, of 5,400 foot-tons. This torque enor- 
mous as it may seem, could roll the great mass of the 
ship only about four and a quarter degrees from the 
vertical, although it could wipe our far greater rolls 
at sea. This, of course, is because serious rolls in a ship 
are produced by waves whose rates of repetition ap- 
proach the natural frequency of the ship. Thus, the 

(Continued on page 456) 


+ A static roll of about four degrees is what roll stabilizers 
are frequently designed to produce. 
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ROLL STABILIZATION 
(Continued from page 454) 


two effects are close to the resonant condition, so that 
the roll gets heavier with every successive wave until 
dampening and other factors cause some sort of equi- 
librium to obtain. 

These rotors did in fact succeed in wiping out all 
serious roll in the Conte di Savoia whenever they were 
in use. The average residual roll was between two and 
three degrees. They did not prevent many passengers, 
however, from being disappointed to a degree that 
led to complaints. Occasionally, while going along 
smoothly, the ship would list sharply enough to slide 
dishes and tableware from the tables, and recovery 
would take place rather slowly. This was due to a 
phenomenon which, curiously enough, had never be- 
tore been reported, and which, in fact, could be stud- 
ied clearly only in very fast, roll-stabilized ships. 
These two conditions could be satisfied by virtually 
no vessel other than the Conte di Savoia. Every ship 
tilts when it turns rapidly because its center of gravity, 
through which the centrifugal forces are acting, is not 
coincident with its center of buoyancy. It was discov- 
ered that a similar effect was the cause of roll due to 
yaw, as this phenomenon was labeled. In heavy 
weather, and in certain types of seas, even a large ship 
can momentarily be knocked many degrees off course. 
For that interval, it acts as if it were turning rapidly 
and takes on a corresponding tilt or roll. Previously, 
these rolls had been lost among those induced in a 
more normal manner, for they occurred most sharply 
in rough seas. The situation was not helped by the fact 
that the Conte di Savoia, as originally launched, was a 
trifle less stable in yaw, that is, less able to hold a 
straight course, than was usual in ships of her type. 
Alterations to the. hull, and more careful steering 
helped to eliminate the unexpected rolls caused by 
yaw. From the point of view of comfort, a more basic 
weakness was one that affects any roll-stabilized ship; 
a ship that is stabilized in roll will still pitch. A roll- 
stabilized ship has more freedom in choosing a com- 
fortable course than one that is not, and even if it must 
take the waves so that heavy pitching results, the 
ship has less total motion than if it were also rolling. 
But pitch can also produce seasickness, as some pas- 
sengers who thought they were in for a voyage free 
of the slightest oscillation discovered. 


In Summary 


Nevertheless, roll stabilization offers a great num- 
ber of advantages, which though they tend to be mi- 
nor when taken one by one, add up to a more efficient, 
more economical, and more comfortable ship when 
taken together. As military vessels become more heav- 
ily loaded with detection devices and fire-control 
apparatus, additional reasons for such stabilization are 
arising. Another, and by no means minor factor, 
pointing toward the increased use of stabilization 
gear, is the fact that during the past decade, the en- 
tire art of contro] has made tremendous strides. For 
the first time there are large numbers of individuals 
who can analyze and predict the performance of the 

(Concluded on page 458) 
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ROLL STABILIZATION 
(Concluded from page 456) 


dynamic interaction between the complicated servo- 
mechanisms of a roll-stabilization system and a ship 
being tossed about by wave action. There are scores of 
proven designs, many of them available as reliable, 
standardized parts, to act as key components in these 
stabilizers. The gyroscopic stabilizers of the Conte di 
Savoia are a case in point. Although they were a near 
miracle of precision engineering when they were first 
produced, they would seem “old hat” to any recent 
graduate of a servomechanisms course, or even to a 
junior student of metallurgy. Modern, heat-treated al- 
loys would reduce weight and size, precision-control 
components would produce a far more sensitive and 
proportional system than was the case 20 years ago, 
and modern circuit theory would enable a fundamen- 
tally better system to be produced. 

Regardless of which form of roll control finally wins 
the greatest favor, it seems fairly safe to say that the 
time is ripe for wide and successful use of such 
devices. 











[For reasons which are entirely and completely beyond 
the control of the Review Office, the publication date of this 
issue of The Technology Review has been delayed to June 
13 instead of the scheduled date of May 27. We regret 
very much any inconvenience which such delay may have 
caused Review readers and advertisers.—Ed. | 
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Boston Manufacturers Mutual Fire Insurance Company 


Mutual Boiler and Machinery Insurance Company 


Manrswa.t B. Darton °15 GitBert M. Roppy 31 
President Treasurer 
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We manufacture 
hundreds of 


WHICH WE 


CAN SOLVE “TY kinds of braided 
Braided cotton cord in 
with One of Our all colors and 





sizes up to one 
inch diameter — 
plus many kinds 
of plastic cords. 

Our solid braided cord is highly resistant to wear 
when running over pulleys er when subjected to abra- 
sion. It is easier to handle than twisted cord, because 
it is smooth, will not kink, and is easy to tie and untie. 
The ends will not unravel. 

In addition to the usual kinds of solid braided and 
hollow braided cotton cord, we make specialties, 
such as wire centre cord, waterproofed cord, special 
hard or seft cord, cord made of other fibres such as 
nylon, rayon, etc. and other items in this general field. 


or Plastic Cords? 









@ if YOU HAVE A PROBLEM WHICH MIGHT 
BE SOLVED BY SOMETHING IN OUR LINE 
+++ WRITE, WIRE, OR TELEPHONE 


CORDAGE WORKS 
BOSTON, MASS. 





Reg. U. S. Pat. Off. 








SIMPLEX 
Anhydrex XX 
CABLES 


High-voltage cables that assure uninterrupted ser- 
vice at 2,000-17,000 volts operation in underground, 
duct, or aerial installations. 

Insulated with ANHYDREX XX; first high-voltage 
insulation combining all the properties necessary for 
trouble-free operation when exposed to water or mois- 
ture, heat, ozone and other deteriorating agents. 

Jacketed with neoprene to provide steadfast protec- 
tion against rough handling, soil acids and alkalies, 
oils, grease, chemicals and flame. 


SIMPLEX WIRE & CABLE COMPANY 





FEDERATION FOR FREEDOM 
(Continued from page 438) 


The same consideration applies in the economic 
sphere. The economic interdependence of the Atlan- 
tic democracies has been formally recognized in the 
European Recovery Program, but this policy, excel- 
lent as it is, has attained only a limited degree of co- 
ordination among the participants, and it rests on the 
precarious foundation of the continued willingness 
and ability of the United States to appropriate im- 
mense sums of money for a rather vaguely defined ob- 
jective. To put the economic relationships of the de- 
mocracies on a lasting and mutually beneficial footing 
will require a considerably greater reduction of trade 
barriers than has yet been achieved, or is likely to be 
achieved by any group of independent nations, no 
matter how well disposed they may be toward each 
other. The present status of the International Trade 
Organization is illuminating on this point. Everyone 
agrees that the I.T.O: charter is a fine thing, but no- 
body will ratify it, even though the alternative may 
be a return to the catastrophic economic nationalism 
of the 1920's and 1930's. 

Effective economic co-operation can be more 
readily secured under a federal system, although the 
problems to be solved are admittedly complicated 
and difficult. Elaborate structures of tariffs, import 
quotas, export subsidies, exchange controls, and man- 


(Continued on page 462) 











79 Sidney Street, Cambridge 39, Mass. 


THIS ROPER 


1S TYPICAL OF MANY SPECIALIZED MACHINES 
PRODUCED BY US FOR ROPE & ALLIED INDUSTRIES 
ROPE machinery for hard or soft fibres, synthet- 
ics, cotton. * LAYING or CABLING machines 
for smaller cords and twines. * TWISTERS and 
FORMERS for yarns, twine, paper, etc. 

Based on more than eighty years specialized 
“know-how” we have contributed many labor- 
saving innovations to lower production costs, 
increase profits. 

Write Dept. T-2 and we will send you tech- 
nical bulletins that may suggest ways in which 
we can help you. 


MACHINE COMPANY, Inc. 


2231 E. Ontario Street 
PHILADELPHIA 34, PA. 
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A“Lift” for Your Business 


In the wool trade—as in scores of other New England 








industries—a line of credit is often necessary during seasonal #7 

increases in business activity. If your requirements involve — 

immediate working funds to finance expanded inventories— ‘y WA 

or to carry you over until liquidation of receivables—you WH 

should know in advance where, and on what terms, money can 4, Wy 
j “4 


be borrowed. 


Why not consult us about your credit requirements? A 





talk with one of our officers will incur no obligation and may 


prove profitable for you. 


She 
New England Trust Company 


135 DEVONSHIRE ho 2 eo ie y 
At the Corner of Milk Street 


BACK BAY BRANCH : : 99 NEWBURY STREET 


Boston, Mass. 





‘ , BANKING FOR 
Member Federal Deposit Insurance Corporation NEW ENGLAND 
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A VENTALARM* Whistling Tank Fill Signal 
on her car. . . that’s what makes the big 
difference! 


For the station attendant it means a care- 
free fill at full speed. 


For the car owner it means freedom from 
all kinds of gas spillage (blowbacks, over- 
fills, and expansion) . . . protection against 
ugly fender stain. 


“JUST FILL ’TIL THE WHISTLE STOPS” 


During 1950 over 1,000,000 cars will be 
factory equipped with VENTALARM Signal. 


Manufactured by 
SCULLY SIGNAL COMPANY 
70A First Street, Cambridge 41, Mass. 


*Reg. U.S. Pat. Off. 























CAMBRIDGE 











RESEARCH 


MODEL 
INDUSTRIAL 


MODEL 





LABORATORY 
MODEL 


\\ 
. N pH METERS 
2 line-operated — accurate! 


The three models illustrated above incorporate many new and 
important advantages. All are AC line-operated . . . no battery 
nuisance. Laboratory and Research models use electron-ray tube for 
precise null-point indication. Industrial model is a direct-reading 
instrument, ruggedly built for plant use. 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 pH. Other 
line-operated Cambridge pH equipment includes single- and multi- 
Point indicators and recorders. Send for bulletin 910-MR. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3707 Grand Central Terminal, New York 17, N. Y. 
Pioneer Manufacturers of 


PRECISION INSTRUMENTS 


FEDERATION FOR FREEDOM 
(Continued from page 460) 


aged currencies cannot be removed overnight, but 
federation would make it easier to agree on a gradual 
relaxation of restrictions on trade among the mem- 
bers. Some steps might well be taken promptly; com- 
mon currency and postal systems and greater 
freedom of movement for persons within the union 
are worth serious consideration in this respect. 

The details of an Atlantic Union organization can- 
not be described here. Atlantic Union is not a blue- 
print for an ideal society; it is a proposal to have a 
group of nations transform its existing community of 
interest into a federation. A federal authority with 
control over military and foreign affairs would appear 
to be a minimum requirement, but beyond that the 
precise terms of federation will have to be worked out 
much as the Constitution of the United States was 
worked out in 1787, by discussion and compromise 
until a mutually satisfactory agreement is reached. 
This much can be said: once the principle of federa- 
tion is accepted by the people of the democracies, the 
details will present no insuperable obstacles, and it 
is fundamental that the Atlantic Union should be 
adopted by the free assent of the people concerned. 

If a union of this kind can be formed, what does it 
offer? It is not a panacea. It does not offer a foolproof 
method of preventing war and guaranteeing peace 
and prosperity. But it can be a powerful deterrent to 
a Soviet attack on the democratic world, the most 
likely cause for a third world war. We should be well 
enough acquainted by now with the ways of totalitar- 
ian aggressors to be aware that they strike only when 
they consider the chances to be in their favor. The 
prospective members of an Atlantic Union passess an 


(Continued on page 464) 





GEORGE W. McCREERY CO. 


Building Construction 


126 NEWBURY STREET BOSTON, MASS. 











William H. Coburn, 711 William F. Dean, ’17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire St. Boston, Mass. 
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once again...Brooks Brothers lead with the 

most comprehensive selection in America of 
CORDS...PLAIDS...LINEN SUITS 

made exclusively for us on our own patterns 


Our warm weather suits this year are better than ever...and 
all of them are lightweight, cool and comfortable. The excellent 
selection includes cords, plaids and seersuckers...in all-cotton 
or new variations of cotton with rayon and nylon...in tan, 
blue or grey with white. 

Suits, $18.75 to $29.75 


Odd Jackets, $20 to $25 
Odd Trousers in solid colors of a washable fabric, $12 


ESTABLISHED 1818 


Siritbier4; 


C@GLOTHINGS) 
Mens Furnishings, Hats & Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N.Y 
111 BROADWAY, NEW YORK 6, N. Y. 
BOSTON * LOS ANGELES * SAN FRANCISCO 
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Gondot HOMOFLEX HOSE 
Weighs Less . . . Coils Quicker 


It is the most flexible hose construction ever designed. It 
weighs less per 100’ than any other hose for equal working 
pressure. It does not kink, and coils easily in any direction. 


The Homoflex construction eliminates the need for thick, stiff 
hose walls. During vulcanization, the Flexlastics tube and 
cover join through the cords of the hose wall to make an 
inseparable unit. Homoflex is perfectly balanced and wears 
evenly. 

Buy Condor Homoflex Hose. It lasts longer and you save 
money. Available in sizes up to and including 1” inside diam- 
eter. Styles for Air, Oil, Water, Suction, Spray and other uses. 
Write for Bulletin #6879D. 


Ry RAYBESTOS-MANHATTAN, une. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


oo 
$ Searcommecos 
© MINES CONTRACTORS. 


az] FAST ER INSTALLATION 


~ [TeMPoniy LINES 
U~ 


FOR WATER, COMPRESSED AIR, etc. 


Your exact requirements—packaged 
complete and ready to go for 


FAST, SIMPLE, IMMEDIATE INSTALLATION 
by one unskilled man with a wrench! 
You can RENT or PURCHASE 


SPELDTAY 


a complete factory-packaged 


PIPE SYSTEM 


Couplings and Fittings Valves and itsieetee 
Speed-Lay Type As Required 




























° wee Prepared 











22" to 12%” o.d. black or galvanized—targer sizes can 
be neem = Poy FOR SAVINGS in 


Ss. y Albert ‘29. Treasurer 


Write 


ome ALBERT 


PIPE SUPPLY CO., 


for 
full information 


IMMEDIATE 
DELIVERY 


FEDERATION FOR FREEDOM 
(Continued from page 462) 
overwhelming preponderance of the world’s eco- 
nomic strength, whether it is measured in terms of in- 
dustrial capacity, access to raw materials, or technical 
skill. Their military potential, which in our day is 
largely a product of these economic factors, is great 
enough to make an attack on them uninviting, pro- 
vided they do not permit themselves to be picked off 
piecemeal. The Atlantic Pact reduces this risk; only 
federation can eliminate it. The democracies, more- 
over, are free societies. A free society not only has an 
inherent moral strength that a dictatorship cannot 
achieve — and moral forces still count for something 
in this world — but, as Vannevar Bush, "16, has shown 
in Modern Arms and Free Men, it is much better 
equipped for scientific and technological advance. 
No one wants war, but in the present condition of the 
world it seems just as well to convince the men in the 
Kremlin that the free peoples can meet force with su- 

perior force. 

Nevertheless, it would be unfortunate to have At- 
lantic Union viewed solely as an anti-Soviet combina- 
tion. The economic strength which would make it 
formidable in war can be an even greater asset in 
peace. A stable and prosperous free society offers the 
best possible foundation for the type of world order 
we eventually hope to achieve. Tangible evidence 
that freedom and material well-being have a direct 
relationship to each other is an unanswerable argu- 
ment in favor of our way of life. The co-ordination of 
effort required to reach this goal is not likely to be at- 
tained on any terms short of federation. 

But is our base too narrow? It is entirely possible 
that the people who were not invited to be original 
members of such a federation might interpret and re- 
sent their exclusion as discrimination. Against this 
risk must be set the undesirability of overloading the 
structure during its formative stages. Of all types of 

(Concluded on page 466) 
+ New York: Simon and Schuster, 1949. $3.50. 








NORTHEASTERN 
UNIVERSITY 
SCHOOL OF LAW 
Admits Men and Women 
Day and Evening 


Bachelor and Master 
of Laws 
Programs 


REGISTRATION 
September 11-13, 1950 


Early application is necessary 


47 Mt. Vernon Street 
Boston 8, Massachusetts 
Telephone KEnmore 6-5800 
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PRECISION-GAUGED J. C. CORRIGAN CO., INC. 
HAIRSPRINGS Conveyers 


AND Engineers * Manufacturers + Erectors 
Coal Handling Systems 


FINE ROLLED WIRE Masri ctne Een 
ss 


Distributors for 








Jeffrey Manuf ing Co. 
PRECISION PRODUCTS COMPANY Selves Fete _ ay ke =n 
WALTHAM, MASSACHUSETTS 
° , 41 Norwood Street, Boston 22, Mass. 
ROBERT |. BRADLEY, '20 Tel. GEneva 6-0800 








The TREDENNICK-BILLINGS CO. 
Continue Managers Building Canivadiiun 


K. W. RICHARDS '07 H. D. BILLINGS ‘10 C. C. JONES '12 F. J. CONTI '34 


10 HIGH STREET BOSTON, MASSACHUSETTS 








HAROLD J. RYAN, INC. 


Air Conditioning 


101 PARK AVENUE NEW YORK 17, N. Y. 
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‘feed Electric 


INCORPORATED 
FOUNDED BY F. W. LORD, M.LT. °93 


1895 ELECTRICAL CONSTRUCTION 1950 


131 Clarendon Street 10 Rockefeller Plaza 1201 Plaza Building 
Boston 16, Massachusetts New York 20, N. Y. - Pittsburgh 19, Pa. 
Telephone COmmonwealth 6-0456 Telephone Clrele 6-8000 Telephone COURT 1920 
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JAMES F. DOWNEY & STAFF 


INDUSTRIAL ENGINEERS 


WORK LOADS, JOB CLASSIFICATION, 
EQUIPMENT UTILIZATION, 
PLANT LAYOUT, PRODUCTION CONTROL 
LABOR RELATIONS 


20 NORTH BROADWAY 
WHITE PLAINS, N. Y. 
James F. Downey, '20 


SOUTHERN OFFICE: 
GREENSBORO, N. C. 








Plans Reports 
Specifications Evaluations 
Supervision Consultation 
HOLMES & NARVER 
INCORPORATED 
ENGINEERS 


824 South Figueroa Street, Los Angeles 14 
D. LEE NARVER 


James T. HoLMEs 
Stanford ’14 


M.1.T. °14 








FEDERATION FOR FREEDOM 


(Concluded from page 464) 


government, democracy is the most difficult to oper- 
ate successfully, and a union of democracies will sur- 
vive only if it is limited to the peoples who have 
clearly demonstrated their ability to make a demo- 
cratic system work. The union, indeed, ought to re- 
quire certain minimum standards of its members — 
free elections, for example, and something more than 
paper guarantees of civil liberties. Provision for the 
admission of new states as they meet these require- 
ments should be made, but premature and indiscrim- 
inate expansion would be an invitation to disaster. 
On the other side, one can hear the howls of the 
isolationists, here and elsewhere, about the sacrifice 
of national sovereignty. It is perhaps enough of an 
answer to observe that national sovereignty is losing 
its meaning in a world of jet planes, guided missiles, 
and atomic bombs. For Americans, at any rate, the 
idea of federalism ought to be fully consistent with 
our best national tradition. The purpose of a union of 
democracies, after all, is to “provide for the common 
defense, promote the general welfare, and secure the 
blessings of liberty to ourselves and our posterity. . . .” 








N. A. LOUGEE & COMPANY 


ENGINEERS 
Successors to J. H. M ing & Company 





Reports—Appraisals—Depreciation Studios 
Rate Cases—Busimess and Economic Studios 


NEW YORK 
L. H. MatrHews 713 


120 BROADWAY 
N. A. LouceeE ’11 
| ]. W. McDona p, Jr. ’20 











LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 
Chicago 











CHARLES N. DEBES 
AND ASSOCIATES 


Engineers and Consultants 


Plans, Specifications, Construction Supervision 
Industrial Plant and Commercial Projects 
Electrical — Mechanical — Sanitary — Structural 


ROCKFORD TRUST BLDG. ROCKFORD, ILL. 
C. N. Dzszs °35 











SYSKA & HENNESSY, INC. 


Engineers 


Consultation Plans Reports 


Power Plant Water Systems Disposal Plants 


Air Conditioning Systems 
NEW YORK, N.Y. 
]. F. Hennessy ’24 














PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 


of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 553 Boylston Street, Boston, Mass. 


320 Huntington Ave., Boston 


HUNTINGTON SCHOOL FOR BOYS 


Grades Nine to Twelve. 
Thorough preparation for entrance to M.LT. 
and other technical schools. 
Regular and summer courses. 
William G. Wilkinson, Headmaster 
Tel. Kenmore 1800 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 
Reports — Examinations — Appraisals 
Machine Design — Technical Publications 


BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Airports —- Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


Boston New York 





DRUMMEY-DUFFILL, INC. 


Architects—Engineers 


80 Boylston Street 
Boston 16, Mass. 


We. W. Daummer, 16, B.S., M.A., Huen P. Durrns, °20, S.B., S.M., 
A.LA. M., Am. Soe. C.E. 


CLEVERDON, VARNEY & PIKE 
Consulting Engineers 
HERBERT S. CLEVERDON 710 Watpo F. Pike “15 


Structural })-<igns Foundations 
Heati. \entilating and Plumbing Designs 
Indu-trist Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





Eapiz, FrREUND AND CAMPBELL 
ConsuLTING ENGINEERS 


$00 FirrH AvENUE New Yorx 18, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.LT.°11 


MAURICE A. REIDY 
Consulting Engineer 


BRIDGES BUILDINGS 
STRUCTURAL Pbsitns FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARKWEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
246 Walnut Street, Newtonville BIGelow 8042 
J. B. Starkweather, B.S. M.I.T. °21 


THE COSMA LABORATORIES CO. 
1545 East 18th Street Cleveland 14, Ohio 
Chemical \nalysis — Testing — Consulting Engineering 
Testimony and Research 


H. Sermour Corron, M.I.T. “21 R. W. Frscumern, Case 32 
Director Assistant Directer 





THE KULJIAN CORPORATION 
1200 North Broad St., Philadelphia 21. Pa. 
ConsuLTaANTS—ENCINEERS—CONSTRUCTORS 
Specialists in 
Uriuity, INpustRiaL, AND CHEMICAL FIELDS 
Offices in 
Washington. D.C.—St. Petersburg, Fla.—Rome, Italy 


Calcutta, India—Caracas, Venezuela 
H. A. Kurgian, *19 A. H. Kerguan, 48 


Moran, Procror, FREEMAN & MUESER 
Consuttine ENCINEERS 
420 LexincTo. AweNuE New Yorw 17, N. Y. 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Test-: Reports, Design and Supervision 

Parde, Proctor, Freeman & Mueser 
Ingenieros Consulteres Wuiiusm H. Mvesen, ‘22 
Ap. Correos 614, Caracas, Venesuela 





FABRIC RESEARCH LABORATORIES 


INCORPORATED 


Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 
W. J. Hameuncen, °21 K. R. Fox, 40 E. R. Kaswais, °39 


WitiiaM W. Ressece °22 Epcar P, Parmer °25 
PALMER RUSSELL CO., Realtors 
1320 Beacon Street Brookline 46, Massachusetts 


Compete Mortcace Service 


Business Loans to Corporations and Institutions 
Loan Correspondent for the Penn Mutual Life Insurance Company 





GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Malcolm G. Davis °25, Vice President Allen W. Reid "12 E. C. Edgar °35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 
New York, N. Y. Reading, Pa. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 
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FAirmount 5105 EXpress 7766 
FRANK MASSA 


Electro-Acoustic Consultant 


3393 Dellwood Road 3868 Carnegie Avenue 
CLEVELAND, OHIO 














You KVOW with he. new 
WESTON photoelectric light recorder 


Rain or shine, fusees must burn—bright. Light output, in fact, must Here’s What This New Instrument Does: 
conform to rigid specifications. But how to measure it? Sputtering 
fusees drive conventional light meters all over the scale ... make ac- MEASURES illumination accurately over a 


: : : 0-20, 0-40 or 0-80 foot-candle range. 
curate readings impossible. 
DUPLICATES the color response of the aver- 


It was to measure—and record—such transient light values that ege heman eye. 


the Weston Photoelectric Light Recorder was developed. This new 

" ; fi : : RECORDS changes in illumination continu- 
instrument charts illumination values of various colors as the eye ously, following rapid fluctuationsaccurately. 
perceives them—thanks to its *Viscor correction filter. Its *Photronic 
photoelectric cell is of the dry disc type made by Weston for over 
fifteen years. And its *Celectray recorder, of proved TAG design, 
follows the sputtering without overshooting or hunting. Full scale 
values of 20, 40 or 80 foot-candles are selected with a simple switch. 





If you need to measure and record—accurately—fast fluctuations 


in illumination, investigate the Weston Photoelectric Light Recorder. Compact photoelectric cell assembly, left, 
can be located wherever convenient. The re- j 
corder, right, is designed for wall mounting. 








* Registered Trade Mark 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
Manufacturers of Tagliabue and Weston Instruments 
~- 





614 Frelinghuysen Avenue, Newark 5, N. J. 





468 THE TECHNOLOGY REVIEW 








i a at) 











New Type Computer 


Solves Problems without Arithmetic 


What will be the performance of a jet plane 
in flight when subjected to various disturb- 
ances? That’s a problem to tax the most 
brilliant mathematician. Yet here comes a 
machine . . . that does the work of a “brain 
cell”... that’s ready, willing and able to solve 
the problem, quickly . . . accurately. 

This newly developed “brain cell”, called 
the “Anacom”, substitutes voltages and cur- 
rents for numbers that are fed into digital-type 
computers ... has solved 43 various types of 
engineering problems in addition to mathe- 
matical probleins not arising directly from 


physical systems. 


You can be SURE..ifits Westinghouse 


Inoperation, the “Anacom” produces an elec- 
trical “imitation” of mechanical forces. Result- 
ing voltages representing stress, motion and 
similar factors appear as lines on an oscillo- 
scope screen. These lines can be measured 
accurately and translated to terms of the 
product under study. 

The “Anacom” is one of the more complex 
developments of Westinghouse to facilitate 
research, product developments and quality 
control. Its development is typical of the depth 
to which Westinghouse will probe in its con- 
stant endeavor to look ahead ... to keep 


ahead ... to live up to its promise... 


G-10099 
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WITH THIS CAPACITANCE TEST BRIDGE 


ESIGNED as an improvement on the popular 
Types 740-B and 740-BG Capacitance Test 
Bridges, this new G-R Type 1611-A Bridge is an 
important advance in increased accuracy, sensitivity 
and convenience in operation. 
This. bridge measures capacitance from 1 yyf to 
11,000uf with an accuracy of + (1% + lyyf) 
over the entire range. Among its many features are: 


@ CAPACITANCE & DISSIPATION-FACTOR DIALS direct-reading 
through a single window dials approximately logarithmic 

@ UNIQUE ZERO-COMPENSATING CIRCUIT requiring no “zero” 
corrections for accurate determinations of capacitance and dis- 
sipation factor even at lowest bridge values. 

HIGH SENSITIVITY ... capacitances between 100 and 11,000 yf 
can be balanced to a precision of at least 0.1%. 

@ EXCELLENT DISSIPATION-FACTOR ACCURACY of + (2% of dial 
reading plus 0.05% dissipation factor) over entire range of 0 to 
60% (at 60 cycles) 

IMPROVED DETECTION CIRCUIT with single-stage amplifier and 
electron-ray tube as visual null indicator circuit designed to 
be very sensitive at or near balance and insensitive off balance 


@ POLARIZING VOLTAGE CAN BE USED for external connection up 
to 500 volts d.c. One terminal grounded so that a-c operated 
power supply with grounded output can be used 


UNIFORM POWER DELIVERED TO BRIDGE... four separate sources 
of proper 2 gg and voltage, each —— maximum safe 
power to bridge, automatically selected by multiplier ratio switch. 


ADJUSTABLE LIGHT SHIELDING by means of slotted cylindrical 
light shield around indicator tube. . adjustable for different 
external light conditions 


This new bridge is very useful in the power in- 
dustry for measurements of dissipation factor on 
bushings and insulators and electrical insulation. 
For the measurement of dissipation factor and di- 
electric constant of both solid and liquid dielectric 
materials in chemical and plastic laboratory this 
bridge provides a highly accurate, sensitive and 
convenient tool. 


TYPE 1611-A CAPACITANCE TEST BRIDGE . . $395.00 
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